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TKEFACE. 



NeaeLy twenty years having elapsed since any English 
work has appeared on the subject of Diphtheria, and 
medical views aa to tlie nature and treatment of the 
di3ea,se having iindergone considerable development 
during that period, it has appeared to me that a short 
Sketch of the affection, from one who has had consider- 
ahle opportiuiities of studying it, might be of interest, 
and poaaibly of iise, to the profession. 

A malady whlch, under various names, has existed 
für so many thousand years, whieh has been so widely 
diffused, and which has caused such dire havoe, muat 
always be of interest to the Student of medicine. 

The victims of the disease have generaUy been 
cMldren of tender years, but vigoitius youth haa 
frequently fallen undet the scourge, and anxioua 
paients have too often auffered for their watchful 
aolicitude. In its attacks it shows no respect for 
diatinctions of sex or social poaition. Rieh and poor, 
streng and weak, alike fall beneath its onslaught, and 
ita ravages are greater in scattered villages thau among 
the crowded denizens of our great citiea. 
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Sanitary science has not yet leamt to bar its pro- 
gress, and, in some instances, arrangements — professedly 
hygienic — have even appeared to favour its entrance. 

Although epidemica öf this disease have not in- 
fluenced the progress of civilization like those plagues 
of the middle ages, which more especially attacked 
adults, yet the historian may chronicie the fact that the 
illustrious Washington died from the disease in the 
conrse of a few hours ; that the nnfortunate Empress 
Josephine, whose family had previously shown a 
marked susceptibility to the affection, quickly suc- 
cumbed to it; and that — since these pages were in type 
— onr own country has been plunged into profound 
grief through this fatal pestilence. 

Long shall we all deplore the loss of the gentle and 
accomplished Princess whose soothing ministrations 
had so often alleviated the snfferings of others. 

M. M. 

19, Habley Btbbbt, 

DeeembeTf 1878. 
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'* TJn subietto cosi interessante per la scienza, cosi doloroso per le 
famiglie, che mette tanta panra e tante apprensioni pur troppo guis- 
tifioate ai genitori che yedendo scherzarsi all' intomo i loro figli dalle 
blanche e vermig'lie g^uancie, dai biondi e riccioluti capelli, dai 
festevoli modi, dagli innooenti solazzi, pensano che in poche ore 
tanta copia di affetti, tanta speranza di awenire pu6 essere troncata 
da qnesto morbo cosi spesso inaspettato, infrenabile dall*arte, e forse 
incompreso dalla soienza.' 
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CHAPTEE I. 

DEFINITION AND HISTORY. 

Diphlkeria ts a specific eormnunicahle dieease, occurring 
epidemimlly, endemically, and soUtarity,^ and characterized 
by more or lesa infiammaiion of the mucous membrane of the 
pluirynx, lanpix, or air-passagee, and by the /ormatüm on 
the swrfaee of those parte — especially on the mucoui mem- 
hrane of the fauce» and windpipe — of a layer or layers 
of- lymph or false memlrane, generally tkowing Ktjns of 
bacteroid my,odg. During an epidemie other mueoua 
mrfacea exposed to the air, and wounded mrfaceB qf the 
common integument occasionally, but lese frequently, bacome 
eueered wifh a layer of lympk, aubeequently to, or indepen- 
dently of, a formation of membrane in the more ordinary 
aiiuatiomi. The dinease ie generally of an adynamic 
characier, ig ofl&i aseoeiated with a didurbance of the renal 
futtction (albnminuria), and ü frequently folhieed by lesions 
of Innervation rarely giving rise to permanent paralyeis. The 
eymptoms as regardg respiration, voealizaiion, and deglviition 
Vary mth tlie sile of the diseaae. By far the larger 
Proportion of fatal eaaet ierminate by gradual apncsa, but 
a certain percentage sink from asthenia, blood-poisoning, 
and cardiac thromhosia. 

Süveral pages might be written of synonyms which at 
different timea haTe lieen etnplojod in describing diphtJieritic 

' I hiTe nsed thiä word in prefereuoa ta the terra ' ' apotadio ' ' 
whioh is eomnionly employed in connection with dixettaea eupponed to 
be of Bpüütanooiis origin, or at any rate ifl applied to those whiph it ig 
presiuned atise from accidental oauaes, independeiitl y of any contaglous 
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affectioEs, bat simple inflammatory diseasos, diatiactly pelli- 
cular affectiona, and leaiima of Innervation hava been so 
confuaed together by the earlier writers on medicine, tbat 
tbere is little or no advantage to be gained by collecting 
the numeroua Synonyms employed by different autbora at 
varioua times. The term diphtheritis was originally sug- 
gested by Bretottueau, who, observiug tbat the diaease was 
düferentiated from other siniilar maladies by the fonnation 
of a faise akin or raembrane, coined tbe word diphUterite 
from the Greek Si^Bipa, a skin or parcbment, and ite 
froin mjs (ii^), hasty, inipetuous, tbe well-known termi- 
nation naed in medieine to imply inflammation, Trousseau 
subsequently modilied the word to diphthörie, in Order to get 
riciot'tbe etiolagical doctrine of inflammation wbicbtbe affix 
indicated, and tbe ter» diphtheria was adopted by our Eegia- 
tiar-Genera]. Namea indicative of inHammation still hold 
theii ground, bowever, amongst German and Italian writers, 
The presenee of a membtauifonn depoait in tbe fancea 
aeoms to havo been regarded as a morbid condition, attonded 
witb considerable danger to life, from the earliest times. At 
a time nearly coeva) witb Iliat of Pjtba^oras, D'hanvantare, 
an Indian phyaician, had inuluded in bis " System of Medi- 
cine " ^ a deacriptioii which ia veiy su^estivc of dipbtheria. 
Tlte writer mentions a diaease in which "an incieaae of 
phlegm and blood caiisea a swelling in the throat, charac- 
terized by panting a»d pain, destroying the vital Organa, and 
iiicurable." * He also says, " a latge swelling in the throat, 
inipeding food and drink, and marked by violent feverish 
Symptoms, obatruoting the paasage of the breath, ariaiug 

' Tliis aystematic work on medioino Ih writteu in SaUBkrit, by 
D'hanvantare, and compiled bj hia pnpil, Susruta. A Latin tranala- 
tion, by F Heaaler, whb published at Erlangen in 18i4, and is in tbe 
Britiah MoHeum ; it baa the foUowing title : " Suanitos Ayurvüdiia ; 
id est Mediiilnie SjBtcma u VenerabUi D'hauTantare Demonstratum a 
3. DiBcipalo Cmopasitiim." It is from thia tiaaslatdon that the 
q^QOtatioiiB in the text are taküu. 

' Ibid. p. 202. 



frora phlegm combined with blood, is ealled ' cloamg of tha 
throat.'"! It haa beon suppused by soma that Hippocrates* 
recognized the diseaae more than two thouaand jeara ago, 
but it is extremely doubtfiil whether hin observations really 
referred to diphtheria. On the other band, "the Syriac 
Illeer," described by Aretteua^ (probably in the time of 
Auguatus), ia generally considered to have more pointa of 
i to tbe diphtheria of to-day than any other 
. of antiquity. Describing lüeers on the tonsÜB, 
3 that some are mild and harmlesa, while 
othera are peatilential and fatal The former — which are 
common — are clean, small, and superficial, and are imaccom- 
panied either by pain or inllammation. The latter— which 
are rare — are extensive, deep, putrid, and covered with white, 
livid, or blaclcish concretion. Arefaeus then goea on to 
depict the way in which, in fatal cases, the disease pro- 
gresaea, stating that " if it exteiids rapidiy to the ehest 
through the windpipe, the patient dies on the same day by 
suffocation." About a Century later Galen* referred to the 
expectoration of a membranoua tunic from the pharyns, biit 
did not actually deacribe diphtheria. CceÜus Äurelianus,^ 
at the end of the third Century, deacribea the "tarking" 
sound of the voice and ita occasional complete extinction, the 
stridulous breatbing and lividity of face. Hia referente 
to the defective articulation aometimes present, and to the 
l>as8age of fluids into the noae in swallowing, probably refer 
to the paralytic Symptoms of the disease. It is aupposed 



' Ibid. p. 205. The lollowing passag^ iimy alRO posaibly describe 
diphtheria:— "Si quis valde lugens BOmpoc Bunpirat, intermptam 
vocem, et ojidum aolutimiqiie aouum habet in respiratioiiia tüb, 
phlBgmate oblitis, hie morboB propter BUBpirium vocia oooisor cogao- 
seendus est," — Ibid. 20S. 

' " De Dentitione." 

' Areteeus ; " De Causia et Siguis Acutonim Morborum," lib. i. 
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that the Aakara &equently luentioned in the Talmud ^ bs & 
fetal epidemic was, in fact, diphtheria. Itashi, the leamed. 
commentator of the Tahnud and Old Testament, remarks 
with leference to the Askara that " sometimes it hreaks out 
in the mouth of a man and he dies from it." He further 
observea that " Budden death ensuea from suflbcation." Aetiua, 
of Amida ^ in the aisth Century delineated the disease as pce- 
Benting whit« and ash grey spots in the pharynx, alowly 
ending in nlceration. There ia no record of the diaeaae 
&om that peiiod until tho sixteenth Century, Tthea ita 
occurrcnce at Alkmaer in Holland in 1557 waa described 
by Peter Fürest ; * ita features were most accurately sketched 
by Von Woerd * a few jeara later. 

It ia not until we arrive at compatatively modern times 
that we find diphtheria foreing itaelf upon the attention of 
physicians as a distinct disease. Baillou, a distinguished 
French pbysician, vho flourished in the lost half of the 
sixteenth Century, waa the iirst to publish an accurate 
description. It is in hia writings that we find the first 
definite mention of a false membrane.' A few yeara latei', 
the same appearance waa notedhy aeveral Spanish physicians 
an oocurring in the courae of an epidemic diseaae, whiiih they 

I The Word " ÄBkara" draon orrTcctt) meaiiB literally "cloHure," 
Süd ia alüed to the word Sakar (-od) "toaliutup" or "to cloae." 
Äskara is frequently used in the Aramoic dialect of the Bahyloniaii 
and Jenisaltin Rahbins. Its effect ia comporod to straugxüation, and 
ita dacger oonäele in its being commumcable to othcrs. Some modern 
leiioogTaphers trajmlale "Askara" by "Croup". Bintorf, in the 
Baale odiüön of tiie Talmud (163Ö), rendera it by " Angina." I am 
indebted to the weU-kQown Hebrew scholar — the Rer. Ä. Lowj — for 
most of my informatlon on thia aubjaot. 

' VetratihL Sermo. rüi. cap. 46. Bosil, 1635. 

> Obs. Hb. V}., De febribuB, &o. 

* Chrouik durch SabaatiBn Franken Von Woerd. bis auf die 
Begicning des QroHamecbtigaten Kayser'a Carlo V., in daa Jahr. 
1631, aogefaugeii, &o., läS5. (Cited by Zahn: "Beitrüge zur 
Pathologischen Histologie der Diphtherie." Leipzig, 1878). 

• Gulielmi Ballouii: " Epidemiorum et Ephemeridum." GenaTS, 
1BT6, Uhri ii. " Pituita lenta contumai qa^ inetar meiubrame 
cnjuadam arteiitB aaperiB erat obtcnta." 



niinutely pottrayed under the name of " garrotUlo." The 
best description is that of Villa Real (1611), who states that 
he has aeen a thousand times (millies vidi) iu patients, at the 
first onset of the diaease, a white matter iu the faucea, gullet, 
and throat. He adda that thia matter is of such nature that 
if yoii Stretch, it with your Lands it appeara elastic, and has 
propertiea like those of wet leather — facta which he noticed, 
not only hy obaerving the mattet coughed np by the hving, 
but alao by tha examination of it in the dead.i The de- 
Boriptiona of Fontecha* (1611) and Herrera* (1615) are 
leBB aatiafactory, as containing no account of post-mortem 
appearances ; but they are vaiuable in bo far as they confirm 
the fact of the prevalence of gaiTOtillo in Spain hetween the 
years 1581 and 1611. Some yeara suhsequently to the latter 
date diphthcria appeara to have prevailed aB a fatul epidemic 
in Üaples and other parts of Italy, Sgambatua* teils us 
that in 1617 a higldy contagious affection of the throat 
appeared, attacking the ohildren of rieh and poor alike, mid 
often sweeping away ■whole families. In referring to this 
epidemic, some years later, Sevarino^ for the firat time 
clearly doscribed diphtherial paralysis. The aame epidemir, 
is depicted by Nola * and Camevale,^ and the latter 
asserts that it was identical with that which had been pre- 
vailing in Spain, under the populär name of " garrotillo." 

' JohaimiB de Villa Reul : " Do Signis, Caima, Esseiitiä, Ptognoa- 
tico et CniBitione Morbi Sufiocantia." Compluti, 1611, p. S5, et seq. 

' " Diaputatioues MedioEe," &c. opos Doctoria Foutecha. Ctoa- 
plnti, IBll. 

' " De Essentiä, Caumn, NoHh, PrteBagio, Curatione Bt Prwcantioiie 
Morbi Suffocantis GarrotiUo Hispane Appellati," anctore Doctore 
Herrera. Matriti, 161Ö. 

* "De Pestilente Fauciimi AiFochi, Neapoli SteTiente OpnHonliim," 
ftuctore Andrea SpunbaUi. Neapoli, 1620. 

ä " De Pedanchone Maligna," &b. Noapoli, 1643. 

' " De Epidemioo Phlegmone Anginoso Orassante Neapoli," 
S^anoiBcaa Nola. Venatiis, 1620. 

' " De Epidemioo StrangTilatorio Affectn in Neapolitam nrbran 
GrasBButi et per regna Neapolis et Sicilice Yagante," anctorJoSaplJHta 
Camevole. Neapoli, 1620. 
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The writinga of Cortesius ' (1625) render it nnarly certain 
that the same disease extended somewhat lator to Sicily. A 
membrane in tho throat, which could he readily tom away, is 
diatinctly deseribed as being one of ite Symptoms, The 
works of Alaymus^ (1632) and of Aetius Cletius» (1636) 
ha 1 been quoted a? affording eorroboratory evidence of 
th p alince of diphtheria in Italy and Sicily during the 
B6 nt nth Century Medical literature is then silent on the 
ubj t f nearly b. Century, but after that time follows a 
rap d n B of Observation'' from different parte of Eutope. 
In 1713 Dr. Patnck Blau,* in a letter to Dr. Mead, deseribed 
a disease as " the croops," which he says " was epidcmic and 
universal " at Coupar Angus, and which was no donbt 
diphtheria. In 1748 Ghiai^ observed an epidemic of the 
disease in Palermo, and noticed the paralytic ])henomena j 
and in the same yeat Dr, Fothergill * deseribed an outbreak 
of scariet fever, in which the throat-symptoras often led to 
& fetal reaiilt. Most of these eaaes were undouhtedly ex- 
amplea of redematous inflammation, but it is possiblo that 
Bome were of the nature of secondary diphtheria In 17i9 
Mari«ou de Grandvilliers ^ deseribed an outbreak of the 
disease in Paris, and the eider Chomel,* in detailing tho 
Symptoms, acourately depicted diphtherial par«il\ «is In 
1750 the formatjon of a membraniform concretion m the 

' Johannia BapÜHttB (^irtesii : " MisceUaneonim Medimnie Decades 
Denae." MeBBauae, 1625. 

* Mard Äntonii Älayrai ; ' ' Consultotio pro Ulceria S jriaoi nunc 
Vagantia Curatidnc," Panhormi, 1S3Z. 

' " De Morbo Strangulatorio," opna Aatii Cletü Siguini. Borna, 
1636. 

* " ObsorvationB in the Praotice of Physio," &o. London, 171S. 

' " LettecE MedicliB del Dottore Martino Ghisi." Cremona, 174B. 

* "An Account ot the Sors Throat attended with XJloorH," by Dr. 
John Fothergill. London : Fifth Edition, 1769. 

' " DisHcrtation Hiatoiiqne tmr l'eap&ce de Ifal de Oorge Oangrl- 
nenx qiii a regne parmi les Enfant» l'annfe denuire," PariB, 1749. 

9 "Diasert. Hiat. but l'aapect du Mal de Gorge Oangreneux,'' tos. 
FUia, 1T49. 



throat ia distinctly described by Dr. John Starr,* aa occur- 
ring in an epidemic in Comwall, and in 1757 a aimilai 
Observation was made hy "WiJcke^ in Sweden. In the 
Same year Dr. Huxham^ dBscribed an epidemic wbith h ad 
been prevalent at Plymontb, in wliicb some of the casea 
■were esamplea of acarlatina anginoea, whilat others were 
nndoubtedly cases of secondary diphtheria. 

At length the attention of the profeagion was fully called 
to the peculior characteristios of diphtheria by Dr. FranciB 
Home,* who, in 1765, under the name of croup 
deaoribed an acute affcction of tlie larynx and trachea, 
Coming on inaidiously, attended with the formation of a 
membrane in the pharynx and air passages, and often 
cauaing doath by suifocation. Home appears to have been 
the first to notice the quick, weak pulse which ia often 
preaent in the diaease. The treatiae of the Scotch physician 
attracted the attention of Dr. Michaehs ' of Göttingen, who, 
in an essay published in 1778, eoufirms and Supplemente 
hia obaervations. From time to time epidemica of acarlatina 
were deacribed in which the throat aymptoms predominated, 
and aorae of these have been WTongly supposed to have been 
examples of diphtheria. The next record of the disease 
Cornea from America, where in 1789 Dt, Samuel Bard,* of 
Phüadelphia, publiahed a minute account of "an uncommon 
and highiy dangeroua diatemper " which had recently proved 
fatal to many children in New York. Dr. Bard was a 
careful and painstaking obaerver, and hia monograph contri- 
buted very considerahly to the accurauy of contemporary 

' "Philosophiuttl TnmBactionfl." 1752, toI. xlvi. p. 436. 

' " Dissertation Medtua de Angina Infantum in Fatriä Reoentiori- 
huH annia Obaerrata," Wilcke, Upaals, 1784. 

' " A Dissertation on the Malignant UloerouB Sote Throat," 1767. 

* " An Inquiry into the Nature, Cause, and Cure of Croup,'' by 
Fianrds Home, M.D. Edinburgh, 1766. 

' "De Ajigina Polyposä sive Membraneeä." Gottingen, 1778. 

' " Transactians of the American Philosophic^al Sodet^r." Fhila- 
MpMa, i;S9. 



kaowledge with regard to diphtheria. In 1798' another 
American physician, Dr. John Aroher, puhlished an interest- 
ing paper, and recommended a new remedy for the disease. 
In tho jear 1801 Dr. Cheyne,^ a British physician, puhlished 
an essay in whieh he distinctly portrays diphtheria under 
the name of cynanche trachealia or croup. He recognizea it 
aa the same disease as that referred to by Baülou, Ghisi, 
Home, and Michaelis, and gives a miaute description and 
platea of the false membrane foimd in the trachea after 
death. In 1802 Dr. CuDeu,^ the well-known professor of 
the practica of physic in the Univeraity of Edinburgh, gave 
a deeeription of cynanche trachealis in which we cannot fall 
to recogaize the diphtheria of modern times. For many yeara 
after its appearance Dr. Cullen's work was the favourite text 
book on medicine with all British practitioners and students, 
and its author, therefore, may claim the credit of having rescued 
diphtheria from the icgion of discussioa and monogiaphs, and 
of having given it a fixed and recognized posltion in medical 
science. The diaease, however, was evidently still a rarity 
in the British IbIös, and it probably only occurred in the 
isolated form. In France the casa was otherwiss ; the 
diaease was well known as a frequent viaitor, undei the name 
of Croup, and having caused the death of some of the mem- 
bers of the Imperial family in 1807, a prize was offered by 
Napoleon I. for the best essay on the subjeet. This led to 
the pubhcation of the yaluahle worka of Albers, Jurine, and 
Koyei^CoUard — woika whieh were worthy predecessors of 
the classical memoirs of Eretonneau.* The latter owed their 



1 " An Inangural Diasertatioii on Cynanche Traehealis, oommonlj 
oitUed Croup or Hivoa." Phikdulphia, i798. 

' " EssBfS Dn Üie Diseaaea of Children, with Caaea and Diaaec- 
tioaa," by John Cheyne, M.D. Edinhiirgh, 1301. 

ä "First Lines of the Praotioeof Phyaie," by William Cullun, M.D. 
Edinburgh, I8D2, vol. i., p, 219. 

* ' ' Des InfltunmationB Speciales du Tissu Sluqueux et eu particulier 
de la Diphth^te." Paria, 1S26. The first mcntion of Bretooneau'B 
mamoir, whieh was read before tho Auademy, appeared in Queraant's 



origin to aa alarming outbreak of the disease at Toura in the 
lattor part of tlie year 1818. The epidemie waa carefuUy 
investigated by Brctonneau, who publiehed an account of bis 
researclies iu lö26. An accurate description of " diphtlierite " 
■was given. by Dr. Abercrombie in a work publiahed in ] 828.* 
The disease appeara to have prevailed in au epidemie form 
in Edinburgh in the jear 1826, but otherwise it waa by no 
means a. common aiTection in thia country. In fact, after tbe 
brief notoriety conferred on dipbtberia by tbe worka of 
Eretonneau, the diaease seems to have paaaed from tbe minda 
of Englisb pbyaiciana, and its very exiatence to bave been 
almost forgotten. It still occurred from time to time in all 
parts of Europe, biit it did not excite attention to any great 
extent untü the year 1853, wben it broke out witb sonie 
violence in Paris. Tn 1855 an epidemie utEoulogne, whieh 
was especially fatal to tbe resident Engliab, escited consider- 
able attention, and during tbe two following yeara serious 
outbreaks were reported from different parts of France. The 
first case of tha greatest epidemie of tbe diseaso whieh, as far 
as is known, haa ever occurred in thia country, waa imported 
from Boulogne to Eolkestone in 1SÖ6,* bnt it waa not tili 
1858 that the diaease attained very alarming proportions ui 
thia country. Spreading, aa it aeeuied, from many indepen- 
dent centrea, it raged as a wide-apread and fatal epidemie 
during 1859, and continued very serionaly prevaleut during 

"Dict. dcM^d." t. ii. vi. and xix., 1S2I— 1S23, Lutlüa esRaywoanot 
issued tili lliree yeara later. TMa memoir, as well SB thone BubsequenÜy 
pnbUshed bj- the same anthor, was tranalated [togetlier witli other 
ielectod BBsajB by diflerent French physicians) by Dr. R. H. Semple, 
for the New Sjdenhun Society in 1869. Tlie work js entitlcd "Memoirs 
aa Diplitheria from tlie writings of Bretonneau, Gucraant, Tceusaeau, 
Buuohui. Empis, aiid Dariot." Mr. Chatto added a very completc 
hibliography to thia work, whieh the autbor has foimd of great 
servioe. 

' ' ' Pathologioal and Practioal ResaardiBS on the Diseases of the 
Stomaoh," &o., by John Alicrcrorobie, M.D. Edinburg-h, 1828, 

' " Reporte of the Medical Oifiuer of tho Privy Council." No. ii, 
London, IBGÜ. 




the thiee fnHowing yeare.* Siiice that time diphtheria 
not appeared in England with anything Ute the i 
inalignancy ; it stiU claims Beveral thousand victiniB 
annually, but its iDvaaions are for the most part ctrcum- 
Hcrihed in area, and hoth in tfaia countiy, and on the 
Continent, only expand from timä to time into limited 
epidemica.* 

' The best aooouDts of the epidenüc» of that period am those of 
Mr. Emeat Hart: "Diphtheria," London, 1B59, and Mr. Netten 
Eaddiffe; " The Recent Epidemie of Diphtheria," — " TranB. of tha 
Epidem. Soc." Februarj, 1862. The main featorefl of this epidemic, 
BS it appeared in Lündoa, are grapMoallf depic(«d hj Sir William 
Jemier in hia two lectnrea on "Diphtheria: ita Symptoms and 
Treatment," London, 1S61, and a more detaiied description of the 
disease ha» been given by Dr. Headlaia Oreenhow in hia cla^sical 
raoDo^raph " On Diphtheria," London, 18S0. 

' Thia ahort hialorical atetoh ia only int«nded to giTe a general 
idea of the oecorrence of the diaeaae at preTious perioda. Tor am 
eihaustire treatment of the subject the reader is refeired to the 
followin^ worka, aa well as thoae mentioned in Hnbseqnent notes : — 
Dealandes .' "L' Angine Couennenee et le Croup, consid^^a aoaa le 
rapport de 1" etat looal qni lea oonstitnent, aont ÜB identiqaea?" " Joam. 
des Progr6s dea Sc. Med." t. i., p. 152, 182?. Fuuha : "HiatoriacliB 
Unterauchmigcn über Angina Maligna und ihr VerhältoieB zn 
Soarlach nnd Croup." 'Wnrzbnrg, 1828. Geddin^ : " On Paeudo- 
membranouB Inflommation of the Throat." " Araer. Jonni. of Med. 
Boi." vol. xxiv., p. 73. 183B. (These tJiree authorities are cited by 
Chatto : Loc. cit.] Jacobi'e article on Diphtheria, and Ranchfaee* 
contrlbution to Cronp — the former oontained in the aefsond volnme, 
and the latter in the third volume {aecond part) of Gerhardt's mag- 
nifioBnt work "On Diseases of Children," Tiibinfren, 1877-78 — 
most complet« bibUography ainoe the end of the last 
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The exciiing cause is a specific eontagium, and thoae cases 
which appear to originate de novo, probablj always ariae from 
the virus — often long donnant and forgotten— ol previous 
cases. Tender age is the ■princi'palpredieposing cause, but the 
accidental exiatence of pharyngeal catarrh, or o{ any disease 
which lowers the Rysteni, probably increases individnal 
receptivity. Family Constitution also often exercises an 
unfavourable influenee. 

The natural history of the eontagium haa not yet been 
elucidated. Some Information has been obtained as to the 
atmospheric conditions and temperatnre ander irhich the 
poiaon exist-s and flourishes, hut considerahle uncertainty 
exists as to the laws which govem ite development and effect 
ita düTusion. The modo or modes also in which the disease- 
prödueing virus entera the aystem, and ita period of incuba- 
tion, have not yet been accuratcly determined. These varioua 
pointa will now be conaidered in detaiL 

The Nntural HUtary of ihe Contagitim.—'Vh& contagious 
principlo haa not been isolated, although it is highly pro- 
hable that it consiste of minute particles of matter, which an 
capable of floating in the atmosphere, and attachiiig them- 
selves to rough Burfacea (aee Mode of Diifuaion), The doc- 
trine haa been put forth by Oertel, Hueter, Naesiloff, Letzerich, 
and others, that a minute fungiie ia the esaential eontagium. 
The views of these authora will be referred to in detail in 
treating of the patLology, and it is sufficient tu state here 
that the observations are not eufficiently conclusive to Warrant 
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US ia considering that the essence of the discase haa jet 
teen diacovered. Low vegetable organisma probably play an 
important part in the propagatioa of the disease, hut the 
exact relation between the disease and the organismB has not 
as yet heen made out, The experimenta of Oertel, Letzerich, 
and others, if uncontradicted, Tould only ahow that micro- 
cocci are an. invariable concomitant of diphtheria; that 
they are the aole or even the main agent in ite cauaa- 
tion oannot as yet be eonaidered proved. Dr. Maclagan' 
haa, howover, clearly shown that "the germ theory" 
explains all the phenomena of the specific fevera, and in 
a matter, which at preaent ia heyoud indudive proof, analogy 
ia of the highest value, For a further considoration of thia 
Bubject, the reader is referred to the section on Pathology. 

In conaidering the otiology of the diseaae, it ia niost im- 
portant to determine whether it can or^inate de novo or not, 
Althoagh the disease so oFten arisea in connection with had 
■ drainage, foul habits, and impure water supply ; and although 
it ia ao often irapossible to trace the remotest Channel of con- 
tagion, yet the whole tendency of sanitary ecience ia opposed 
to the doctrine of the spontaneous origia of specific diaeases.' 
It miist not be foi^tteu that in those cases whei'e the diaease 
appears to enter the aystem thiough the use of drmking 
watei contaminated with excrementitious matter, the specific 
genna of the diseaae, derived from persona previously suffer- 
ing from it, may have found their way Lato the water. I 
liave frequently known the diseaae occnr suddenly in remote 
couatry districts, where cateful inquiries have failed to dis- 
cover the smallest evidence of infection, but eimilar phe- 
nomena are often obaerved in conneetion with scarlatina and 
eniall-pox — diseases which no one would now attribute to a 



I "The Germ Thaory," &d. London, 1S76. 

' Simon: " Siith Report on Publio Health," qnoted by Dr. 
Äitkau: "The Science and Praotioe of Medioine." Sixth Edition. 
VoL L p. 338. See also Sir Thomaa Watwm'B article on " Tbe 
AboUtdoa of Zjnuitio Disease " — " Niuteentli Century," üay, 1B77. 
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Bpontaneoua origin,^ A very remarkable inatance of tlie 
apparently spontaneous origiu of the disease was obaerved 
last year by Dr. Semoö, at a small healtli resort, calleil 
" Bad Fusch" in the Tyrol Tlie place, conaiBting of only 
two houses, 13 situated at an elevation of from 3,000 to 4,000 
feet above the sea, and ia celebiated foi ita freeh air and pure 
water. In one of these honsea a little girl, five yeare ■ 
■who had left Vienna five weeks previoiisly, was suddenljj 
attacked with diphtherin, which was aubseqnently foUowa^ 
by paralyaifl. The visitors consisted almost entirely i 
tourista, ascending the high motiutains in the neighboi: 
hood. Althottgh other childreu had been plajing with the! 
little girl up to the day on which she was attacked, no otherl 
Gase of tho kiad occtirred. It need acarcely be said thati 
the outbreak of the disease in this case may, however, also b 
explained in accordance with the theory of contagion. 

C'limatie and Aimospheric Condüione under tchieh ihe Contagiam 
Live» and Floui^hes. — The disease exists in almost every 
conntry, but it is inost conmton in temperate climates. 
The oontagium livea under ordinary atmospheric conditiona, 
but it is probable that dampness favours ita development. 
It occurs in the tropica, but does not appear to have beenj 
notieed in the Arctic regions. It aeems likely that the germsl 
may remain dormant, eztemal to the hody, for a conaiderable 
period, and may only develop under the Stimulus of some 
partioular atmospheric conditions,^ or when a suitable 
nidus presents itself. In making Statistical inquiriea, with 
reference to the registration of disease in sub-districts, 
Dr. Thursfield^ found in eertain isolated haralets and 
houses whero in recent yeara he had been coUed upon to 

' Dr. !&!lly also atacea bb the result of his eiperience as ihe aanitary 
offioer of a wide tract of ooimtry, that diphthcria often appears in 
lonely outljing places, far away from any main read ; and ofteo no 
Hstwyof Dontagion can be traced at all,— "Second Annual Beport 
of (he Combined Sauitary Diatricta o£ West SuHaes." 

= Saune; " Traitg de la Diphtherie." PariB, 1876, p. 231. 

» "lAncct," vol. ii. 1373. Nos. -vi, vii. vüi. 
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M of diphthoria, that at intervals of five, ten, 
fifteen, twenty-five, tliirty, and even luore yeara, there Lad 
beert previoua outbreaka of fatal aore throat. An instance is 
recorded by Dr. William Squire ^ in which the virus re- 
mained latent eleven motiths, and then led to t!ie develop- 
jnent of the diaeaHe when a person occupied the room in 
which a case of diphtheria had previoualy occnrred. I bave 
known the poison to remain dormant for four, aeven, and 
fifteen montbs, and in one instance für three years, and then 
again to become activa From the alwve conaiderationa 
the vitality of the diaeaee-genus woidd aeem tu be 
conaiderable. 

In Great Britain the diseaae has generally been pre- 
valent in Ihose parta of the country where the rainfall ia 
great, in villages situated in valleya, or in places where there 
is not sufficient fall to get lid of the surface drainage, bat it 
has alao been frequently met ivith, and ahown great epidemic 
peraiateney, in high, dry, and expoaed situations. 

The diseaae is much more common in niral than in nrban 

f diatricta. Whether, however, this fact potnts to the greater 

I hamidi(y which prevails in the country, or to the afaaeßce 
of proper diainage, ia not at preaent certain. According 
to Dr. Thutsfield,^ whoae experience aa a sanitaiy inapectot 
extenda over twelve hundred aquare milea, " with a popiüa- 
tion of rather more than two hundred thoiiaand, of which. 
rather more than one hundred thousand are rural, the 
number of fatal casea of diphtheria in the rural portion ia 
iiearly tbree timea that in the urhan portion." The same 
author remarka that whatever conditions aeem to promote 
fungoid growth, would appear to favour the incidence and 
peraistence of the diaease, and the explanation of the com- 
parative immunity of towna may be the preaence of aome- 

\ thing in their atmosphere inimical to auch growth. 

l Until recently the extenaion of the diseaae waa conaidered to 
' Reynolds' " System oi Medicine," toI. i, p. 379. 



be indejiendeiit of seaaon, but the observatioiis of Wibnier ' 
und Tliurafleld ^ tend to ahow that it prevaila more exteüaively 
during the wmtei months than. at other periods of tbe year. 
Many severe epidemics have, however, steadily raged tbrough 
the whole round of the yeat in Bpite of the most varied 
changea of weather aad temperature. 

Mode of Äyusion,— Conaiderable diflerence of opinion 
existB as to the mode in which the poison is diSused. The 
disease may be iinparted to othera by a pereou actiialty, or 
lately, suffering from it, but the extreme difficulty of efiectinj; 
artificial implantation would tend to ahow that dtrect con- 
tagion is rare. From this fact it would seem probable 
that the contagium, when aet free from the affected iu- 
dividual undergoea further development (as in the ease of 
cholera aud typhoid fever), which increases ita disease- 
producing properties. It ia aaaerted that the poison may 
be conveyed by a person not aotually affected by the dis- 
ease. Dr. Thurefield* baa raported a, very remarkable 
case, in which a woiaan living in an iitfected houae, but 
not at any time euffering heraelf, walked a niüe or two 
and crossed a ferry to viait a friend. She only remained a 
ahort time ia the housa, but sufficiently long to leave the 
geriBS of diphtheria, which broke out a day or two after 
warda, This, however, is anch an exeeptional example, 
that the posaibility of the malady having arisen from 
other aources must be borne in mind. In ono instance 
I have known the disease caught frora a patiejit who 
had entirely racovered from it four months previously, but 
whether it was conveyed by the person or the clothea of 
the individual, it was impoaaible to detennine. In aolitary 
casea the contagium does not usually asaume a virulent form, 

' " Statiatiseher Bericht üter i5ie Mllnchener Epidemien, 1864—69,' ' 
quotod by Oertel; ZiemgBeu'a " Cyelopiedia," yoL i. p. 690; also 
"Dentsch. Areh. f.U. Med." 1870, vol. viii. p. 212; '■ Eiperimentelle 
Untersuchungen über Diphtheritia," p. 346. See also Eaachfasg : 
Lue. cit. p. läO. 
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and proper measures are almost invariably successfu] in 
conötiing ths disease to a limited ai'eo. The distanc« at 
which Ihe coutagious principle oan operate aa a nile appears 
to be more limited than is tho case ia typhus or emall- 
pox, TI1U8 I have known an instauce in which seven 
children were afiected in a house which had a residence 
on each siile of it, and a third opposite at a distance of 
only twenty-four feet. Although in all tbeee biiildings 
there were young children, no other cose of diphtheria 
occurred. Other similar illustrations of thie fact are oa 
record.' Under certain circumstances, however, the diffusive 
powere are increasod, and, aa appears to be tbe case in epi- 
demics of influenza, the poison may be wafted over extenaivo 
tiacts of country. 

The germs of diphtheria appear to have an affinity fot 
the walla of rooma, and, according to some observera, may 
attach theniselyea to clotht» and articles of furniture.^ It 
i8 probable that by the introduction of auch things the 
poison ia often difCused. 

Maniter in which Poison Enters the System. — The poison 
may be received into the syatem (a) by direct Implantation) 
(?/) throiigh the circumamhient air ; (c) through the water 
that is drunk, or the food that is eaten. Further, it is poa- 
sible that it may be occaaionally introduced by inoculation, 
either with portiona of false membrane or with the blood 
üf a patient aulfering fiom the disease. 

(a) The melancholy deatha of Valleix and Henri Blache,' 
show that the diaease may occasionally origiuate from direct 
Implantation. M. Sfie* haa reported a caae of the aame 
fiharacter, in which a woman suckled a ehild affected with 
diphtheria. In conseijuenee her owu child, which sbe was 
nursing at the aame time, contracted labial diphtheria, and 
coipmunicated it to the m.other, who frequently kiaaed hei 



; Loo. oit. • Sänne : Op. cit. 

> Tronsaeau ; " Clin. LeotureB," New Syd. 800, Trana. vol. ii. p. 497, 
• " BnlL de U Soo. MM. dea HSp." i. iv. p. 378. 
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infaat. Ali iiistance of direct implantation haa Leeu related 
by Professor Bosai,^ in which a greyhound was seized with 
eymptoms akin to those of diplitheria four days after swalloiv- 
ing the excrement of a child who died of that disease ; afler 
death a memliraiious esudation "wus found on the animal's 
fauces.^ 

{&) The contagiuiii whicli exista in the secretions and 
exhalationa of the sick, may pasa into the aii' and find its 
way directly into the healthy organiem by absorption through 
Üie lungs, or through the mucous membrane of the throat ; 
Ol the secretions of the sick may pass into drains, and gewer 
yas holding the diseaac gcrms in Suspension, may be after- 
wards inspireil, 

(c) The poison may he conveyed through food or water (or 
other fluid used for d rinVing purposes), ae in the analogous case 
of typhoid fever, Here it may be mentioned that Bosai's 
case, referred to ahove, may be au example of the manner in 
which the poiaon is abaorhed through the alimentary canal— 
not an example of direct implantation. In many of the caaeä 
of diphtheria which I have aeen diiiing the last few years, 
the drinting water was found to be coiitaminated with excre- 
mentitious matter. 

As regarda direct inoeulatioti with diphtherUic merahrane, 
the Experiments made with false membrane, by Trouseeau,* 
Peter, and Duchamp,* upon theiiiselves, and by Dr. G. Harley ^ 

"CUnical Btudiea," vol. ü, p. 273; "Lii 



' Sir J. R. Camuick: 
aperimentale," 1872, p, 23 

- Dr. Sandorson haa placed on record a somewliai analogous illns - 
tration : Three bowb which hod bccsbs to a piece of waat« grouud ou 
which " the discharges or concretions " of same patients enfForing 
from diplitheria were thrown, quickly died with Byraptoius of suffo- 
<^atioD, enlarged gabmaxillary glan^a, tmd in one case with diphth^r- 

LitJD membrane in the faucea. — ■" Report« of (Jis Medioal OfBcer to the 
PriTy Council." London, 18G0. 
■' Op. cit. p, 335. 
' " Du röle des parasitea dann la diphthöie." — " ThSae de Paris." 
187' 



■' Patholugical Tianeactions,' 



X. p. 3Ifi. 
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u^Kni animals, gavc only negative rosults. In tlie experiments 
of Trendelenburgi anil Oertel,- on rabbits, a diphtheritic meni- 
träne formed in the trachea, as tlie reault of direct irritation 
of that part witli diphtheritic matter, and the animals died 
on the aecond or third day, with acute kidney disease and 
Symptoms of general infection. Nassiloff ' and Eberth * have 
produced diphtheritic keratitis hy direct inoculation, while 
Hueter and Tommaai ^ and Oertel, in their experiments 
on the muselea, foimd that aoon after inoculation a diph- 
theritic layer appeared roimd the edgee of the wound, 
hteniorrhagic inflammation was induced in the rauaclca, and 
the animals died on the second day ftom general blood- 
poisoning. Although in some of these experiments a false 
membrane was produced, the septicEemia may have been 
merely the reault of inoculation with deeomposing animul 
matter, and it cannot bo conaiilered that true diphtheria with 
its specific mauifestations has yet been artificially produced 
by inoculation of the Iower animala, though ceriÄUi local 
phenomena of groat intereat and importance have been 
induced. The rcniarkable caae related by Dr. Pateraon'has 
I an important bearinf,' on the question of inoculation with diph- 
theritic membrane : A man put bis finger down the throat of 
a child auffericg from diphtheria. Tlie iinger had a wound 
upon it at the time, ■wliicli ahortly after becama ulcerated. 
All the constitutional Symptoms of diphtheria subsequently 
appeared, and were followed by general paralyais of the 
extremities. 

A few caaea are on record in which medical practitioners are 
said ts have been inocidated. irith blood, i.e. to have become 
infected through the accidental prick of a lancet smeared 
with the hlooJ of a patient suffering from diphtheria, but as 
it ia extremely difficidt to inoculate successfully with blood 

' "Areh. für Kl in- Chirurffie," 1863, x. 2. 

' Loo. cit. " Virehow'8 ■' Archiv." 1870, }}. 550. 

* " Oorrespondenzblatt," 1BT2, 

' " Oentralblatt f . Med. WisBenwhttftai," 1868, p. 34. 

< " MediuBl Timeä und On^ette," 1866. 
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in other (iiseiiaes of miicii higher contagious power, it is 
very improbabb that diphtheria can originate in tliis way.i 
Moreover, it must not bo forgotten that in the cases referred 
to the meciical men attacked were exposed to the general 
influence of the contagion. 

Perhd of Incubation. — The period of incubation ia exceed- 
ingly short — generally two or three days ; but on the other 
haad the germs of the djsea^ may lemain about the person 
subsequently attacked for some weeks before the complaint 
makea its appearance. In illustration of the first^nained fact, 
the following case which came under my own obaerration may 
be cited. A giri, aged six, who had been absent from home 
for five weeks, retumed one aftemoon at foui o'clock. Her 
young bi-other, aged four, had shown Symptoms of aore-throat 
the same mohiing, but no suspicion was entertained that the 
diaease was diphtheritic. These two children remained 
together tili bed time, but did not aleep in the same room, 
The next morniiig both of them had marked diphtheria, with 
nn abiindance of falsa membrane. The litüe giil had not 
been subjected to any infection before reaching her home. 
On the other band, I have known one inatanee in which the 
lüseaae occurrad fifteen days after esposure to contagion : A 
young lady, aged eighteen, inaisted, contrary to the advice of 
hei frienda, in paying a visit to her cousiua living in London, 
who were convaleacent from diphtheria. She spent about 
two hours in their society, and then retiuned to her home in 
the country, Fifteen days after her viait she was attacked 
ivith diphtheria. 

Predisponents.— The most obvions predisposing cause is age. 
From an analysia^ of nearly 70,000 fatal casea contained 
in the letums of the Eegistrar- General, it appears that in 
every thousand fatal cases tlie age at denth is as foUows t — 

' Dr. Bein : ' ' Experimental Contribution to the Etiology cf 
iDfeotioua DiaeaaeB." — " Quarterly Jotunal of ]tIicraBcop. Sc." vol. 
xvüi. p. 109, et seq. 

» Thursfleld : Loc. dt. 



DIPHTHEREA. 



„ 46 jeBTS imd upward« .. .. 2& 

Again, in tlie Florentine epidemic', out of 1,.546 casea 
occurring in thö yeare 1872 and 1873, in only iifteen wem 
tbe patients over thirty yeare of age. These Mgures are 
markedly different frojii any which (jould he compiled of 
othtr zymotic diseases. It will be seen from the Eegistrar- 
Geiieral's ügiires, quoted above, that the disease is compara- 
tively rare in eliildren in their firat year, and it was otice 
generally supposed that thö infeetion invarialily i>assed ovMr 
the reeently bom. It haa been coiiclnaiYely shown, however, 
that such is not always the yasc. Bretonneau,^ Dewees,' 
and BiUatd,* have reconled casea in which diphtheria attackeil 
infiints at the breast, and 51. G. Siredey ^ has reeently col- 
lected several Bimüar observationa, the diseaae in one caae 
manifeating itaelf on the third day after birth. Sex does not 
ioflnence the incidenco of the diseaae to any appreciaHe 
axtent; for although, according to the Eegisttar-General's 
returns, the mortality of feiiiales from diphtheria is rather 

' Dr. Borgtotti, Ca,po medico del Uffizo d'Ig^enc e Beuoflueiizit, in 
the " Rendicoato anrnmÜBttiitiva dcUn Gionta al ConBiglio Cmnmiuiale 
di Forenze," t^ollec^ted a serisB uf the most valuable atatistica on the 
Florentiiie epidemio of 1871-73, hut uiiforttmat«lf ihej are buried in 
ttiB Mnnicipal Arcbives. I am jndebted to Dr. Wilson, of FloPen«, 
for most Idndty copyüig: Bocgiotti'sfignrea from the Bource referred to. 
Dr. Borgiotti'a views are, however, given with considerable detail in 
the "Ättj dell'Äccademia Uodico-fiaiai Fiorentina." 1871-73-73. 
Some of the tables, as well aa much other valaable information, are 
oontained in the " Istoria Cliniea della Difterite osservata nella 
CittidiFirenzeesuoiintornidallS62 al 1872." Per Carlo Morelli e 
IjeopoldoKeeti. Firenze, 1873. 

> "Traite dela Diphth§rite," p. 3G. 

a " Biseasea of Children," p. 423. Philadelphia. 

' "Traitfi des Maladiea des Enfanta Nouvesu-nes," p, 522, &c. 

• " ThSse de Paris." 1877, No. 338. 



r than tliat of malcs, thc reverse applies to " crouii," 
a tenn under wliich a very large proportion of the cases 
of diphthetia are retumed. Next in ünportance to age 
BB a predisposing cause would seem to come fatnily sue- 
ceptiUlUy} The liability of diphtheria to attaok the 
memberB of certain familiea ia well ptoved. Sir William 
Jeiiner^ lays great atress iipoo family Constitution as 
baing " oue of the most important elements favouring the 
development of the diaease and determining its progreee." 
He quotes one caae in which five membera of a family took 
the disease, two in which four, and eight in which two were 
iiffected. In the Florentine epidemie, in four caaes diphtheria 
proved fatal to three memhers, and in twenty-two ca^oB to 
two membera of the same family. Some remarkahle instances 
of family susceptibiHty have come imder my own noticf. In 
one caae a poor woman had three children of her own, and 
took care of two othera in no way related to hcrself ; her own 
chüdren were attacked by the disease, and one of them died. 
The other two children — not her own, who were couBtantly in 
the aame room with the little patienta, never suffered from 
the disease. In auother case four families occupied a bouse 
near Woodford, in Esaex. In all of them there were seveial 
children. Two of the families were related, the mothers heing 
Bisters. All tbe children who were related to each other 
had diphtheria seveMly, whilat the childreu of the other 
two families escaped entirely. During the progreaa of the 
disease uo attempt at jaolation was niade, the healthy 
chüdren frequently entering the rooma of the patients. 

äoaitd poeiHon has very slight, if any, iniluenco on the dis- 
tribution of the disease. In its endemic form it is true tbat 
it rarely attacks those who live in bealthy and well-ventilated 

' Two very painful examplea of intenBe family susoaptibiüty have 
becn Tcccntly lepurtcd ; in oue cora eight, and in onother case mz 
cMIdren in one family were cut off by the dkeHse withic a few day«. 
See "Laucet,'' 1877, vol. i. p. 819, and " Retum of Üie Hegistrsr- 
Oeneral of Irdand for the last quarter of 1876." 

' Op. Kit, p. 61. 
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hoTisea, but wliere it is epidemic, it manifeets no reapect for social 
rank or wealthy surrouudmga. Under these circumstancea, as 
Dr. Creenhow remarks, "Station of life and the enjojBient of 
affluence, or exposiire to the privations of poverty eeem to have 
but amall influence either in predispoeing peraons to take, or 
to sutfer severely from, the disease."^ The statistica of Dr. 
Boi^iotti' tend to ahow that during an epidemic of diph- 
theria no iuiportajice is to be attached to the hygienic 
condition of a locality aa a eaiise of the luatady. In the 
Florentine epidemic many peisons feil victima who livad in 
lofty, well-Tentilated, and, in all reapecta, aalubrioua habita- 
tiona. It muat not be fotgotteD, moreover, that ivhen diph- 
theria becomea epidemic in a town, an elahorate aystem of 
dminage is calculated to convey the poiaon hy meana of the 
sewers, and that watei-closeta afford a ready means of 
contaminating ciatefns and introducing sewage gaa into 
reaidencea. Hence, the wealthy are aometimea suhjected to 
cauaea of infection which the poorest inay escape. 

When an epidemic exiata, the aceidental occurrence of a 
cataith often seema to attract the apecihc virus to the 
throat, and children atiffering froin enlarged tonsils and te- 
laxed throats are especially liable to contract diphtbetia 

Certain acute diaeaaes, as well aa thoae of a chronic 
character accompanied with great debility, jiredispose to the 
disease, and when it attacks persona wlio have bcen previ- 
oualy suffering from aome other affecüoa it ia called seeondary 
diplifheria, Thia aubject ia conaidered in Chapter XL 

Much still remains to be explaineJ with regard to the 
etiology of diphtheria. So satiafactory theory has yet been 
offered as to the reaaon why in certain years the diseaae 
should spring up in epidemic form and resiät all our attempta 
to arrest it, while at other timea it ariaes, perhaps, in aome 
remote hamlet, without any traceable antecedent, and, after 
tlickering for a time, dies away aa suddonly as it appeared. 

FrotecÜDe Inßuence of an Atlnck uf Diphtlieria.~As in the 
1 Op. dt. p. 134. ' Luc. eit. 



case of typhoid fever anil cholera, an attack of tho 
Jisease probably afforda a protection— though a very slight 
ooe — agaiiist recurrence. In eatimating the protective power 
exerciseil by an attack of diphtlieria, it must not he forgotten 
that even iii diseases, sucli as small-pox and scarlatina, 
where previoua attaoks afford great subaeiinent iiamunity, 
recurrence lioes sometimea takc place, and tbat there are 
many well-eatablished caaes on record in which these affections 
have occurred more than onee in the same individual. The fect 
that diphtheria rscors, in some rare instances, does not there- 
fore by any means diaprove its protective inüiience in the 
mojority of eases. That tiie dieease dues sometimes reeur, I 
am well aware, for I have niyeelf known three instances in 
which children have died from the second attack. In two 
of these, the first attack (occurring a year previonsly in one 
case, imd aeven months in the othcr) was seen hy another 
practitioner ; but, from the circumatances of there having 
been slight paralysis in eauh instance, I have no douht aa 
regai'da the diagnosis. In my own case, I saw a child aged 
four with pharyngeal diphtheria in May, 1874, who died of 
iaryngeal diphtheria under my care in July, 1875. I have 
Seen the disease occur, in a mild form, three timoa in the 
same individiial, at intcrvals of five uionths, a year, and two 
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SYMPTOMS. 

The Symptoms of diphÜieria vary in different caaea from 
tliose of quite a slight soro throftt to those of the most serioiis 
and malignant blood-poiaoning. Eetween theaa two extremes 
wo meat with ovory gradation of intonsity. The preaence of 
"falsa membrane" in the throat ia the chajacteristic aymptom, 
but sometimes, in sl^ht caaes, the diseaae passes off without 
the formation of any membranoiis exudation, and oceasionally 
the patient dies before it is developed. Again, the local 
affection is, in some easea, accompanied with conaiderable iii- 
flammation, whÜat in others there is scarcely a trace of iL 
Hence it is conveaient, in describing the aymptoma, to 
claesify tho varietioa of the disoase. The following are 
the different constitutional fonns: (1) Tlie ttjpieal form; 
(2) the mild, or catan-luU form; (3) Ute inßammatorr/ 
form; (4) the maliffnant foiin ; (5) llw gangrenoun form ; 
(6) ihe chronic form. An attempt haa been made to 
establieh another variety — the insidious fonn ; but whilst 
one author' finds its expresaion in the sudden develoiv- 
laent of kryngeal Symptoms, anothor^ considera that the 
patient either dies "ftt>m the progresa of maraamus," " or 
suddenly froiu an effort," or ipdckly auceumba to one of the 
nnfavonrable complications which snpervene. It will be aeen, 
therefore, that the inaidious eharactcr canuot be regarded as 
constituting a special fonn of the disease. 

The Student must not expect to find tho first three fonns 
always olearly definod ; on the contrary, thoy aro apt to run 

' Jenner: Loe. tit. p. 20. ' Sonne : Lue. tit. |>. I2S. 



into one another, or their apeciiil featiires may ho niore or 
leas combined. The differencea dependent on aite ate — 
(«), nasal dipläheria; and (b), laryngsal diphtheria or eronp. 
It would be foreign to the scope of thia work to enter into 
the subjcct of ciitaneoas diphtherin, or to corfiider the local 
immifeatations of the aifection, when it attacks any of the 
JS oi^'ana whoae mucous covering is snsceptible to the 
poison. 

The eoiirae of (1) tyineai diphtheria is somewhat aa follows : 
After a peiiod of ineubation varying from two to flve days, 
during whioh tho ]>atient suffere from general inalam and 
depreasion, with occasional chillineas, the diaease atmounces 
itself by a ilelinite toastitutional disturbance. 

Thsfird ti/agc commenoes with a rapid rise in the temperature 
and pulse-rato — the former often reacLing 103° and occasionally 
104° F. within a few Loura— an increaaed feeling of chilüneas, 
loas of appetite, nansea, and in some inatancea vomiting or 
diarrhffia. If the patient ia an adiilt he complaina of pain 
a the loins, of headache, and often of giddineas. Hia atten- 
tion ia, however, soon diverted from theae general Symptoms 
to Ms throat, whJch in a very ahort time begins to feel hot 
and diy, and to cause pain in swallowing, ivhilst the neck 
feels stiff, awollen, and tender. In a child theae snbjective 
Symptoms aro to a great extent lost. The practitioner, called 
case such as is here described, 'wiU at once proceed 
to inspect the patient'a throat, and will probably find the 
tonsils, the pillars of the faucea, the uvula, and the back of 
the pharynx red, ewollen, and turgid. But the falae mem- 
branea which are characteristic of the diaeaae will very 
possibly have not yet made their appearance. If they bave 
a few houts will probably suffice to develop them. 

The geco)!!^ stage will then be preaent. On carafully 
watching the progress of the case a viscid, yellowish aeeretion 
will be Seen graduaUy accumidating in the depressiona on one 
or both tonsils ; a little latei the superficial layets of mucous 
membrane become infiltrated at oertain points with a yellow 
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suLstanee, which ntisea them above the level of tho sur- 
roiiudiiig nonual tisBue. The iitfiltrated patches, which are 
at lirat more or less tranalueent, aoon. become opaque, at the 
same tüne changing in colour from yellow to a, greyiah 
■white, extending at thcir periphery, and coaleacing witli 
aimilar adjacent patclies. In this way a considerable surfoce 
of the fauces and pharynx becomes coated with false 
membrane, whtch, being constanÜy reiiiforced by additions 
to its under aurface, graduolly asaumes a leathery con- 
eistencB and a lardaceous appearance. Stripa of this mem- 
brane may now be tom off, and in some casea with care the 
whole of it may be removed in the fonti of a caat of tho 
parte ou which it is depoaited- The mucous membrane 
beneath will be found robbed of ite epithelium, of a vivid 
red colour, and covared vnth numeroua häemorrhagic points. 
Extemally the neck ia more or leaa awollen and brawny, 
whilst the parotid, sub-maxillary, and lymphatic glanda are 
frequently enlarged, hard, and tender, 

The temperatute in most caaes gradually subsides aa the 
exudation ecrtenda, but aometimes it remains at a high 
point, and may even increase aa the local proceas develops, 
Accotding to Faralli,! however, whü made a seriea of careftil 
obaervations on the teniperaturo in aixty casea of diphtheria 
in the Florentine epidemie, it usually falla to normal by the 
fourth or fifth day, though in moderately severe cases it 
again shows a tendency to rise after that date. 

The patient still complaina of difficulty in deglutition. and 
auffere firom a constant " hawking," eauaed by hia endeavours to 
get rid of the tenacious seeretion which is pourod out from the 
inncouB membrane, Unlesa the mouth ia repeatedly washed 
out with a disinfectant gargle the lireath beconies horribly offen- 
sive, from the decomposition of the morbid eocretions in the 
throat. The primanj blood-poiauning ia showa by the ex- 
treme debility, and by the oharacter of the pulse, which it, 
frequently weak and compressihie, and often eithcr excep- 
' "Sulciclotermicodelladjftcrite" — " Imparzialo." Marzo, 1S73, 
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tionally rapid or excepticmally slow, while theürat aoimdof the 
heart ie rauiHed, aad devoid of tone ; the specific septicEemia 
is fiirther shown by the alhuminuria, which ia an almost 
constant syniptom in thia class of caaes, aad appears at a 
very early period of the diseaae. The urine itself is scanty 
and high-colouied, contoining an excess of urea, and numeToue 
hyaline, granulär, and epithelial casta. 

It is at thia period that the diphtheritic procees, inatead 
of limiting itseK to the phaiynx, may epread in a downward 
diiection, and attack the larynx and trachea, thua exposing 
the patient to the aerious risk of death from aaphyjtia. 
This extenaion, when it oeeurs, «aually takea place within 
three or four daya of the Invasion of the diaeaae, and ia in 
moat caaes annoiinced by nmnistakable signs. The Toice 
becomeß hoarse and niuffied, the breathing ia moro or lese 
striduloua, and there ia a «instant dry and toneless cough. To 
these Symptoms succeed those of cmbarraased reapiration, viz., 
distressing dyapnoaa, graduaUy inereasing cyanoeis, awelling 
of the face, and drowaineas, jiaasing into fatal eoma. We 
have, in faet, a caae of laryngeal diphtheria or true ctoup — 
one of the most fatal diseaaea to which humanity ia liable. 
Thia importaot aubject will be found treated in detail 
in Chapter DL 

The other extensiona are leas iniportant, but ate of 
unfavourable significaute, The implication of tha nasal 
cavity generally annoiiacea itaelf by the diacharge of a 
fostid, dark coloured, watery fluid, which excoriatea the 
margins of the iiostrils. This condition luay reniain tmtU 
the patient recovera or dies, or it may be followed by the 
fonnation of fake membrane un the lining niembrane of the 
noae, and the diacharge of fibrinoua lumps through the 
anterior or posterior narea. It is somotimes accompanied 
by repcated and perhapa fatal epistaxis. Moi« rarely theie ia 
blocking up of the lachrymal duet, and eonaequent overflow 
of teara. Cases, indeed, occaaionally oecur in which the 
diphtiieritic proeesa extends by thia route to the conjunctiva. 
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and a plastic exiidation takea place on. tliat membrane. If the 
inflftinination pasa along the Euetachian tiibe, complaint will 
■bo made of roariug noisea in the ears, of darting paina, and 
of deafnesB, which may he foUowed by Perforation of the- 
membrana tympani, and the discharge of a puralent fluid. 

Snpposing that the diseoae has not attaeked the larynx, 
the iliird ata/je now Reta in, and the diacaso piffsuea one of 
two conraes ; it may aubaide, and the patient may alowly 
recover ; or it may quickly end in desth. 

If the disease tenninates favonrably a marked improve- 
ment in all the sjfmptoma takes place, aa a rule, at tho end 
of the first or at the beginning of the aecond wcek. TI1& 
eweDing and injection of the nmcona membrane ateadily 
Bubeide, the exudation ceaaes to exteud, and portiona are 
aucceaaively loosened and thrown off. All the local dis- 
comfort rapidly disappeare, and the general aymptoma improve. 
The temperature and pulae-rate fall to noraial and remain soj 
the appetite retums, the urine hecomes of natural colour and 
quality, the skin reaiimea ita functiona, and with the exception 
of a certain degree of mnscidar weakness the patient feela quite 
well. He ia not, however, os yet quite out of danger ; it is- 
not at all an unfrequont event for n relapae to oceur, with 
a freah fonnation of falae membrane, and a retum of all the 
moat aerioua aymptoma ; or the heart'a action may ahow 
fflgna of failm«, and he may die of ayncope. Even if he 
eacape theae contingenciea, he may at a later peiiod ex- 
perienue the diacomforts of diphtheiitio paralyaia, 

If the diseaae, inatead of yielding, take an nnlavourable 
tum, the patient may either sink from geeondari/ blood- 
poisoning, with typhoid aymptoma, or gradually dcepening 
ooma ; more often, however, death occurs from cardiac 
emboliam or aimple sjncope. 

(2.) In viffd or calarrkal diphVwria the Symptoms are 
often BO alight that the practitioner henitatea to attribute 
them to a disease, the very namo of which ia heard with 
eonstemation. Indeed it is, as a rule, only vben. 



liis attention ia arousod by thß proxiiiiity of othor iiii- 
tloubted cases, that he ia at all likely to recognize th« 
(iffection in ite earlier stages. The aymptoms are eünply 
thoae of an ordinaty catarrhal sore-throat. The diphtheri«, 
in fact, haa been arreated at the firat stage of its development. 
The constitutional disturbance is very ahght ; the tempera- 
ture riaes a degree ot two above the normal, and the pulae is 
ijuickened in proportion. There ia slight pain, and a feeling 
of dryneas in the throat, and as a nile aome degree of diffi - 
culty in swallowing, The aiibmaxülary and cervical glands 
are not unfrequently awollen and tendei. On inspecting the 
patient's faucea, no charaoteristic exudation ia aeea The 
tonsils, soft palate, and back of the pharynx are of a bright- 
red colour, and aomewhat swoUen. In many caaes the rednesB 
and awelling are Hmited to one aide of the throat, the opposite 
aide preaenting an appearance of perfect health. At firat the 
tJiroat ia diy, and there ia a niarked diniinution in the 
quantLty of the natural secretion ; but this atage aoon passea, 
and tken mlnute accumulations of yellowish matt«r, not much 
exceeding the aize of a pin'a head, may be aeen adhering to the 
auriace of the tonsila, or to the posterior wall of the pharynx. 
These maybe readily removed with a camel'a-hair brush. Aa 
a nile the patiente quickly recover, and hy the tliird or fonrth 
day may be declared convalesoent. They often, however, 
autier from a conaiderable degtee of prostration during the 
illnesB, and a sense of weakneea may remain for some daya or 
weeka aftor the dieappearance of the local affectioc The 
flym.ptoms above aketched are aometimea asaociated ivith a 
trace of alburaen in the uiine, but occasionally the first 
avidence of the true natura of the thi'oat afl'ection ia the 
oceurrenee of the characteiistic paralysis. 'l'Jie appearance of 
one or other of theae Symptoms often forma the only clue which 
the phyflician haa to the natttie of the primary affection, which 
in all other reapecta eloaely resembled a aimple eore-throat. 
In Bonie inatancea, however, the catan'hal affection servea only 
to introduoe the more serioua form of the diaense. In auch eaaes, 
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aftet tho more trivial Symptoms have lasted for tlirea or four 
. days, there ia a siidden accession of fever, witli marked con- 
Btitutional distiirbanee and increaae in the local eymptoniB. 
Exudation forma rapidly in the throat, and witli it the 
diaeaae aaaumes all the claractera which have ali'eady beeu 
described nnder " typical diplitlieria." 

(3.) The iitflarnnmlory form qf dipkthei'ia is characterized 
by the active hypertemia which precedos, and accompanies, 
the exudation of lymph. On examining the throat, thö 
appearance ia that of acute Pharyngitis, the niucous membrane 
of the Uvula and faucea being greatly inflamed. Within 
twenty-foui hours a thick falae membrane usually covera the 
inflamed parta, but I have met with one caae in which the 
exudation did not take place tili four daya after severe 
infiammation commenced. The tonsila are oftcn increased in 
size, and the glanda at the angle of the jaw are generally 
enlarged and tender. There is severe odynphagia. The 
pulse is very frcquent, and the patient haa a bot, dry skin, 
and often complains of great thirst. It ia in thia form of 
diphtheria, as Sir William Jenner ^ haa pointed out, that the 
joints sometimes become swoUen and inflamed. 

(4.) In malignant diphtheria the attack begins with 
severe rigors, headache, and vomiting, and there is often 
alao bleeding of the nose, The patient is at once, as it 
ivero, knocked down by the virnlence of the disease. 
The thioat-symptoma are not generally severe, but the secre- 
tions rapidly undergo decomposition, and cause the breath 
to have a most intolerable fcetor. The temperature is not 
high, but the pulae it rapid, small, and irregulär. Restless 
at firat, the patient soon becoraes apathetie and drowsy ; 
bis face grows pale, and bis akin cold and clammy. 
The tongue ia brown, dry, and tremulous, and sordes 
form upon the teoth. Hiemorrhages may occur froia the 
varioua mucoua surfacea, and petecliiie often appear 
beneatb the skin. In short, all the Symptoms of the 
' Loo. cit. pp. 17, 18. 
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typlioid State are present, and the patient fmally becomes 
dolirious and dies comatose, oi succumbs to an attack of 
nyncope. 

(5.) Gangrenom tUphiherla is very rare in this coimtry, 
excßpt aa a secondary phenomenon following searlet fever. 
Thü Rangrane freqnently eupervenea with great rapidity 
after tlie formatian of the false membrane, so that in two or 
threo days a la]^ portion of tlie pliaryngeal mucous mem- 
brane may be aphaeelated. In aorae caaes there is consider- 
ablo swelling of the cervical glands, T>iit thia lesion ia not 
invariably present. As the morbid process becomes fully 
developed, it is in all instan:;e8 accompanied by a ramarkable 
prostration of the vital powers. A State of collapse com- 
|Mrable to that which oceurs in cholera indicatea the intenslty 
of tlie blood-poieoning ; there is great li«s of body-heat, and 
the pulse soon becomes slow and infrequent, Tlie extreniely 
feeblc conditioQ of the circulation ia shown by the pallor, 
uoldness, and bluish diacoioration of the akin, eapecially of 
the estremities, The expreaaion of the face is atrikingly 
altered and pinched. The patient generally diea from aj-n- 
cope, the intelligence oftea remaining intact to the laet^ In 
soine caaes, however, he hecomea comatoae, and occasionally 
ayuiptoms indicative of profound lesiona of the thoracic or 
abdoiidnal viacera are manifested. These caaes alwaya temii- 
nate fataUy. 

(6.) CJtronic dipkilteria ia a rare diseaae. In the years 
1863 and 186i eleven patients (seven men aud four women) 
came under my care in ivhose eases there was false membrane 
in the pharynx. In three of them at the same time thers 
waa deposit in the larynx. The patienta were all able to 
attend as out-patients at the hoapital, and though in saveral 

es they were weak, yet they showed no very great degree 
o£ debility. In four instances there waa alhuniiiiuiia : in 
two of these it was intermittent and in two eonatant. The 

gest duration of any of these caaes was three months, the 
shorteat seven wpeks, the avcrnge being nine weeks. In all 
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ihn cases, ivhen the false iiiembnine was mechanically 
removed, bleedin}^ ocDUrred., and a frcsli formation quickly 
took place. Varioua local troatment was adopted, but with- 
■out any deüided succesa, The power of mamtaining the falsa 
membrane seemed to be lost after a time, and.the lyinpb was 
at last separated withont reproductiou. Barthez' haa also 
described a tase wbere the false membrano laated for several 
weeks, and ehowed a lijghly peraiatent power of reproduction, 
and laambert^ mentions an inetance in which a student 
became affeet^id with nsisal diphtheria, and continued for 
several months to expel pieces of false membrane on blowing 
his nose. More recentiy M. Hybre ^ has published two cases, 
obaerved in the Höpital Sainte-Eug^iüe in which Mse mem- 
branes wem expelied for eight and ten weeka reapectively 
after the Performance of tracbeotomy for laiyngeal diphtheria, 
The patients were young children, tbey recovered rapidly from 
the Operation, and apjieared quite well, except for occasionol 
attacks of suffocation, generally foUowed at a» interval by 
the expulsion of pieces of false membrane from the wound 
in the throat. In neithor caae was there any albumen in tha 
urine, or any extenaion of the diaease to the bronchi. The 
false membranes expelled preaented all the microscopie 
eharactara of diphtheritic exudation. Both children com- 
pletely recovered. M. Hybre haa deacribed these caaes as 
esaraples of clironic non-febrile diphtheria, but he haa also 
collected aeveral cases in wbieh the diaease, thougli running 
a chronic coiu'se, was aaaociated with more or lesa febrile 
diaturbance. 

Some of t)ie aymptoms of diphtheria demand a more 
detailed diseussion tlian has been accorded them ahove. 

The occurrence of tUhuminitria in casea of diphtheria was 
diacovered by Dr. W. F. Wade,* of Birmingham, in the 

> "Ball, de la Soc. Med. des. HCp." 18Ö8. 

3 Locftin et Lepine ; "Nouveau Dict." 1869. 

" " ThSre de Paris." 1875, No. 462, 

' "HidlandQuarterl/JoncualoftheUedicalScicncce," April, 1833. 
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year 1857, and eome months later it was mdependently 
obaerved by Dr. Germain S4e, of Paris.' In the greater 
number of cases of diphtheria the urine ie found to be 
albnniinoua at some period of the disease. Thtj albu- 
men usually makua its appearance ■within thn first few 
daya, and sometimes within the first twenty-four houra 
of the Invasion,' bnt it may be delayed until as late as 
the third week. Ita preBeoce is rarely constant in any case. 
It may fluctuate conaiderably in quantity from daj to day and 
from hour to hour, and it may disappoar and reappear more 
than once before recovery sets in. The severity of the case 
fumiahes iia with no indication as to the probable occnirence 
of albuminuria ; it has been searched for in vain in aome 
moat malignont cases, and it tas been detected in the 
conrae of very mild attacka. It is never aasociated Trith any 
tangible amount of luematuria, but the urinary deposit 
uaually contains hyaline, granulär, and epithelial casts of 
the renal tubules. The urine itself is generally more or 
leas highly coloured, and of high specific giavity, and it 
contains a cousiderable exceas of urea, as is tho case in moat 
other diseases of a pyrexial character. The albuminuria of 
diphtheria ia almost ahvays a tranaient phenomenon, and it 
is quite exceptional for it to pcrsist after recovery. It seldom 
resulta in anasarca, anJ only very rarely in unemia, It ja 
true that, according to M. Moizard,' BergcTOn has in several 
cases ohaerved attacks of eclampsia supervcning on diphthe- 
ritic albuminuria in children, and the former writer has 
recorded a fatal case of pulmonary oidema occurriny under 
ainular circumatances; but the general tendency of the evi- 
dence is to show that the albuminuria of diphtheria is by I 
HO means a daugerous symptom, and rccent observatioas 

' ■' Union MMicale." ISfiH.p.lOT. 

* Di. Bnrdon Sanderson quotos a oiiai in which it appeared eighteen 
liours öfter tlie ptttient had been appareiitly in perfect healUi. 
" Contributiona to the Fathology of Diphtheritio Sore Throat," &i:, 
"Brit. and For. Med.-Caür. Ecv." January, I8C0. 

' Maizard; " Thise de Faiia." 1876, No. 493. 
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jhave fuUy confirmed the dictum of Troußseau,* that it 
has only e. limited eignificatioa ia rektion to prognosis and 
treatmont. 

£mb7\ine is an almost invariable 

There are only two elaseea of 

bsent, viz,, those in which death 

i before the exudation hns time 

1 which tlie local process is not severe 

1 the formation of a definite mem- 



The Bxudation of false v 
phenomenon of diphtheria 
caaes ia which it niay be a 
from blood-poisoning o 
to form, aad those i 
enough to result i 
brane. Thia clasa haa been deacribed by Dr. Michel 
Peter ^ as " Diphtherite tim dipkt/ieria." Palse membranea 
may form in the course of the diaease upon any part of the 
mucous smfaeea which are expoaed to the air. Äs a rule, they 
attach themaelves by preference to the more prominent parts. 
They may eitend from the pharjnx to the epiglottis and ary- 
epiglottic folds, and from thence by the ventricular bands and 
vocal corda, into the trachea, and may only be arrosted in the 
smaller hronchi They may sprcad upwards into the nasal 
paBsages, covering the whole cavity and foUowing the wind- 
ings of the turbinated bones. They may appear at the orifices 
of thenarea and attack the excoriated skin around tliem : they 
may exteni up the lachrymal duct and ahow theniselvas upou 
the conjujictiva. In some rare coaea they have been knowu 
to invade the ceaophagus, and they occasionally eover the 
tongue and the mucous membrane of the lipa. In women 
who are BUckling infanta the diseaao sometimes appeara on the 
nippte. In both aoxea it may attack the mucoua membrane 
Kear the orifico of any of the internal paasages. Extemal 
wounds of evory 3ort are hable to be covered by falae 
membrane. In ahort, no part of tho body which ia at 
once open to the air and imcovered by a thick epider- 
mia, ia free from the liabiHty of local infection and 
the conaequent formation of false membrani?. The eatuda- 
tion may take place within a few houra of the invaeion 

' Trousseaa: Op, cit, toI. ii. p, S33. 

s " Thfeae de Paria." Paria, 1869, No. 270. 
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of the disease, or may be delayed for four or five liaya. 
The firet sign of it consista in the infiltratioa of the super- 
ficial layera of mucous membtane with a yellowish Bub- 
stance, which raises the affected parta above the level of the 
surrounding surface. The furthei changes which take place 
have been already doacribed. When the firat niembrane haa 
been removed artificially, fibrinous exudation. may again fonn, 
or the Burface may gradually heaL Wien, however, the 
membrane haa bocame detached of its own accoid, lecuirence 
ia the aame spot ia rare. 

The aympt0Ki3 of fever in diphtheria may either be very 
marked or almost abaont. In the eeverest and moat malig- 
nant caaea the temperature ia often quite low. Thete is 
never any tendency to extreme hyperpyrexift. In the usual 
run of caaea it ivoidd appear that the variationa of temperature 
f oUow a fairly definite coutse. Trouaaeau atates that there is 
a rather acute deveiopment of fever at the time of the 
attaok, but that the feveriah eymptoma diminiah on the aecond 
day, and cease on the followiug or next day. Wunderlich 
eonsiders that the temperature in diphtheria ia of little pro- 
gnostic vftlue,' bat Faralli, to whom I have already referred, 
hown that there ia a definite pyrexial cycle in caaee 
of diphtheria, which furciahes data hoth for di^noeis 
and prognosia. The observationa which he haa made 
prove that fever ia a phenomenon commonly present in 
diphtheria. The elevation of temperature is rapid, and 
even in slight caaea it frequently riaes as h^h aa 104' in 
a lew hours, falUng gradually until the normal point is 
reached on the fourth or fifth day. In casea of moderate 
severity the temperature (^ain rises towards the fourth day, but 
»eldom regaina the height of the firat elevation. The exacer- 
bation ia due to the appearance of freah diphtheritic patches on 
parts previoualy healthy, or, more frequently, to the appearance 
of glandulär enlargementa, the reault of aecondary infection. 
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The effecte of this aecondaiy infection are clearlj' observed in 
BeverB caaes which paes into the typhoid sUta In theee the 
teniperatuTe at tirst foUüwa the Bame courge aa in the toilder 
casea ; that ie, it rises rapidly and falls ateadiiy nntil the thiid 
OT foiirth day. At that data it rises again, with some irregu- 
larity, but with a certain relation to the extenaion of the local 
disetwe, and to the puti«factive changes in the memhranes. In 
fftTDurahle caaes a aecond steady fall aucceeds the aecond elevEt- 
tios, while in fatal cOBes the temperature continuee to rise ontU 
the laat. The natural course of the temperature niay at any 
time be modified by the snpervention of impeded teepiration, 
which will have the efFect of reducing it. Dr. Faralli'a 
ohservations were not aimply conlined to pharyngo-laryngeal 
diphtheria. In a case in which diphtheria afiected a wound, 
he obtained the aame results. The temperatuTe roae wltbin 
& few hours to ovor 105°, before the false membrana waa 
clearly developed. It feil to normal on the third day, while 
t^e infiltiation was at its maxiinmu. 

Similar results to tboae obtained by Faralli were arrjved 
at independently at about the same time by M. Labadie- 
Lagrave,* who maile carefnl thermometric obaervations in 
fifty-five casoa of the disease. From a comparatiTe atudy of 
theae cases he deduced the foUowing genoral rulo3:^(l) The 
temperature generally rises to 104° on the fiist day, and 
remaina at about that point for two or three days, without 
any marked moming or eyening remissions. (2) It begins 
to fall on the third or fourth day of the disease, and then 
invariably continues to fluctuate between Ö9'5° and lOl-S", 
unleas some compHeation develops. (3) Tracheotomy exerta 
BO marked influence on the temperature. (4) In favouiable 
caaes, after the initial pyrexia haa aubsided, the temperature 
never riaes above 102°. A sudden ascent to 103° or 104° on 
the fifth or sixth day of the disease points to the develop- 
ment of aome complication, either lobular pueumouia, acute 
Uephritis, or acute endocarditia. M. Labadie-Lagrave attachos 
1 "Thiaa de Paris." 1873, No. 117. 
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consideiable importance to the last-named complication and 
its lesults; bis views on this subject will be treated in 
greater detail nnder Pathology. 

Cutaneoita erwptions are not imcommon in some epidemics 
of dipbtberia, especially among cbildren. Their most common 
situations are tbe neck and ehest ; occasionally tbey make 
their appearance on the face, abdomen, and thighs. A rash 
is most freqnently met with in the severest cases. The date 
of its appearance is not definite, and its duration is very 
variable. Sometimes it disappears in a few hours, in other 
cases it- persists for several days. The rash of diphtheria 
generally more or less resembles the rash of scarlet fever, and 
consists of minute red isolated spots, which disappear on 

I pressure. It differs from that of scarlet fever in the f act that 

fit is never foUowed by desquamation. 
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CHAPTEE IV. 

PAKALYSE8. 

Setting aside extreme debility and a diaposition to cardiac 
syncope, which niay be considered rather as characteristics 
of the diHeaee itaelf, the only aerioua sequel^ of diph- 
tlieria are various loual paralyses. Aa Las already been. 
pointed out, tlie occurrence of paralysea was notieed fey 
I Ccelius Aurelianus, Severino, Ghisi, and Chomel. We 
might add the names of seyeral other physicians who la 
the seventeenth and eighteenth centuries incidentally referred 
to the Bubject. It is auffieieut, however, to remark that fche 
first important wotk on diphtherial paralysea was the thesia 
of M. Mainganlt,! publisbed in 1864. Ibese paralyaes are 
liable to follow any caae, howevet slight, M. Mansord^ has 
collected ftom variona sourcea 1,117 casea of dipbtheria, in 
wLich the preeence or abaence of subsequent paralyaes was 
noted. They were found in. 111 cases, or barely 10 per 
Cent. Probably, however, the proportion variea conaiderably 
in different epidemica. The character of the paralyaes ie 
also very varied. They may be partial or complete, and 
they may either limit tbemselves to Single groups of 
musciea, or may involve in auccession abnost the whole 
voluntary muscular aysi^ra. Their advent is alwaya gra- 
dual, and aa a rule they declare themaelvea during the 
second or thicd week after the complete heahng of the 
local lesion. Trousseau,'' however, quotea a case in which 

' Paris, 1864. 

' Manaord ; "ThSse de Paris." 1874, No. 62. 

' " Gazette des HGpitaux." 1S60, Noa, 1 tmd fi. 
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they became manifest three daya before the disappearance of 
the false membrane. On the other band, they may he delayed 
untÜ BS late aa the sixth iveek of convalescence. In aoy case 
their advance ia gradual, and they may continue to extend 
for weeks after their fixst appeatance. The muBcles moat 
t'requently affected are those of the soft palate and pharynx, 
of the eye, and of the extremities. It ia much more rare for 
the muacles of the larynx and trunk to be imphoated, whiJe 
those at the bladder and rectum aie still more seldom affected, 
anii thoae of the face, almoat always, though not invariably, 
escape. Concurrently with the paralysia, there ia impait- 
ment of muscular, and aometimea of cutaneoua, senaibility, 
The musclea generally reapond languidly to both galvanism 
and faradism, while the patient eomplaina of numbneas 
and prictinga in the paralyzed parts. More rarely there 
ia pain or hyperjeatheaia. The affected musclea occasion- 
ally iindergo a aÜght degree of wasting, and in aome caaea 
their diminutioE in hulk ia very conaiderable. 
, The firat Eiiiscles to be affected are usually those of the 
I soft palate and pharynx. The nerve cells of the ganglial 
supplying the pharynx wotild appear to have a special) 
prediaposition to give way, for evea in casoa of cutaneoua 
diphtheria the paJate ie the firat part to be paralyzed.' 
\ On inspection, the velum pendulum palati and Uvula are 
Seen to be relaxed, and although during inapiration and 
expiration the Uvula moves backwarda and forwarda under 
the force of the current of air, the power of voluntary raiaing 
it, ia, to a great extent, loat. Thia feature is generally uni- 
lateral, and when bilateral it always affects oiie aide much 
less than the other, giving riae to a mere pareaia of the 
musoles on the aide least affected. There ia also generally losa / 
of senaibility in the veil of the palate. 
' Xhe voice acquirea a characteriatic nasal timbre, the modi- 

' Morelli (Loe. cit. p. 132) tMnta that tliero ia a freqnent, but not I 
invariable, coincidence betwccn the paralytic manifeslatioiiit oad tbo 1 
oervical adeoitis. ' 
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fication of certaia articulate aounds being vety character- 
■ istio, owing to the imposaibiiity of closing the naao-pharyn- 
( goal paasage. Thua : mb, head, and egg become r^m, hent, 
land enk.^ 

The pharyngeal affection often givea rise to dysphagU. 
The patieat firat perceivea the diiliculty of swallowing, in 
taking fluids, which frequently regurgitate through the nose 
or pass int« the larynx, and occasioDally hfe can only be 
austained by the use of the cesophageal feeding tute, 
Xhe dysphagia, aa will presontly be explained, is partly 
dne to the implication of the depressora of the epiglottia, 
The power of expectoration is often lost, and mucns 
accumulates about the Iower part of the pharynx, and is 
only dialodged by an effort of vomiting. In Bome caaee a 
constant prieking Sensation is feit in the throat. The taste 
ia alwaya more or less blunted. 

Paralysia of the larynx ia muoh leaa common than the 
palsiea alroady describod, but in rare casea it may appear 
even without other parta being affected. The paralysia may 
involve the whole muscular apparatus of the larynx, or may 
limit itself to single imiBclea. In the former caae tlie vocal 
corda will be aeen, on laryngoacopic esamination, to remain 
motionleaa during phonation, occiipying the post-morteni 
poeition. The voice ia almoat entirely bat, and any increaaed 
«Kertion Icada to conaiderable dyspncea, not from paralysis 
of tbe abductots, but from losa of power of the adductors, and 
conaequent inability "to hold the breath" — an act which is 
eapeeially necessary for delicate persona when making an effort. 
"When the paralysis only involves single muscles, it is the 
adductora which generally aufTer, but often only one cord is 
affected. Two casea of permanent paralysis of the recurrent 
nerve, following diphtheria, have come under niy notice. 
The muscular paralyaia of the epiglottia is oecasionally aeao- 
siated with loas of seusibÜity of its mucous membrane, in 
irhich caae portions of food are more likely to make theii 
1 Dondera; " New Sydeoham Soc. Trans." 1864. 
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way iiito the larynx thau when the pharjnx alone isaffected. 
Such an acciJent niay giva riae to very serious aymptoma. 

The muBclea of the eye are the next to suffer. 
Indeed, in aome casea, they becume paralyzed at the same 
time as the muttcles of the palate. The patient first 
iiotiües thot it is getting more anil more difficult for 
liiiii to read small print, The etfort tirea hini, and caasea 
j«in. ia bis eyea ; soon hia TiBion becomes quite indistinct, 
and he suffera from flaahea of light hefore the eyea. He doea 
not, however, lose the power of seeing diatant objects. At a 
later period there jnay be double viaion, giddmess, and 
squintiag, from palay of the oculo-motot niuacles. The earlier I 
symptonia are due, according to Dondera,' to impaiiinent of \ 
accommodation — l'rom palay of the ciiiaiy muacles, The chief / 
nffection of tho senae of sight, thorefore, depends od paralysis 
of parta aupplied by the lenticular ganglion of the aympathetic ; 
rliniiij as the pharyngeal paralysis appears to be due to im- j 
pairment of Mecköl's ganglion, and thoso facta have lad j 
Dr. Hughlinga Jaekaon' to inquire, in casea of diphtheritic 1 
paralysis, for a corresponding aä'ection of the aeuse of hear- 
ing, auch an would be likely to reault from interferenoe with 
tlie function of the otic ganglion. He haa hitherto only 
met with ono such case, that of a niedical man. The aflec- 
tion was not euffiuient to impair hia hearing for ordinary pur- 
posea, but " enough to reuder music unintelligible." In 
fact, as Dr. Jackson saya, we should not expect deafness 
aa the leault of diphtheritic paralysis, but only slight inter- 
feience with the power of appreciating high-pitched eouoda. 
It ia impossible to teil aa yet how frequent such an affection 
may be ia caaea of diphtheritic paralyaia. Aa fat as our 
knowledge at preseut goes, it is Httle more than a patho- 
logical curiosity. 

Next in Order to the muacles of the eye, thoae of the 

■ "OphthahnoIogyioitBrelatioiitoQ«ttemlMediome," — "Britiah 
Medioal Jüimuil," May 12, 1877, p. 605, 
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extremities most frequently show aigiis of patalysis. 
The lower estremitiea are usually tlie firat to be atfected. 
The patient first sufFers from numbneaa and tiaglüig in 
the feet. Soon, on attempting to walk, bis 1^ begin to 
tremlile, and he feela as thougb he were Walking on air. 
In very severe casea the difBculty gradually incteaaes, bis 
movements grow more and more clumay, nntil at length he 
biBea all power over hia legs, and becomea a belpleaa 
eripplo. Dr. Hermann Weber,' haa eapeoially calleii atten- 
tion to the want of power of muacular co- Ordination, as 
ehown by the choreie movementa. The muscles of the 
affected parts feel flabby to the touch, and they refuse to 
respond to the electric current. Cutaaeoua aenaibility is also 
mucb impaired, or entirely abolished, eapeciaÜy in the soleü 
of the feet, The same aymptoma may occiir in the npper 
eKtremitiea. Thore is, firat, numbneas and fonnication in the 
fingere, then increasing clumsiness of movement, and finally, 
complete paralysis, 

The laat niuaclea to be affected are generally thoae of the 
neck and trank, Paralyaia of the fonner in its worst forma 
deprivea the patient of the power of raising or tuming hia head, 
which falla helplcssly backwards and forwards, or dropa to one 
aide. Paralyaia of the trank rendera tuming or moving in bed 
imposaible, and at the same time causes considerahle em- 
bairassment to respiiation from the implication of the inter- 
eoatala, When the diaphiagm is also paralyzed, as in rare 
cases it is, the diffioulty of breathing ia enormously increased, 
and the patient nms the greatcat risk of dying from asphyxia. 
If, however, the paralyais be not complete, the danger may 
be warded off, and the patient may gradually recover. Con- 
eurrentiy with the paralysis of the extremities in the most 
severe cases, there ia often incontinence of urino and faicea 
from palay of the aphinctera of the bladder and rectum. 

Having eontinned for a period varying from six weeks 
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half-a-year these paralyses, as a rule, graduallj disappear in 
the Order in which they appeared, the duration being in each 
case proportionale to the degree of paralysis. Suitable treat- 
ment no donbt expedites recovery, bnt, in these cases, there 
is a natural tendency to the restoration of function. K no 
unfortunate complications lead to a fatal result, eventnal 
recovery of mnscular power may almost invariably he counted 
lipon ; bnt in most cases the patient continnes for a long tinie 
to experience some degree of weakness in the affected parts. 
Lastly, it is well to remember that the severity of the para- 
lytic Symptoms bears no proportion whatever to the severity 
of the antecedent disease. The loss of power may occur in % 
marked degree after even the most trivial attacks. 



CHAPTEK V. 

DIÄGN0SI8. 

Ik Bome caaes of diphtheria an ahsoluie diagnosi 
be almoBt a matter of imposaibility, at any rate in tho 
earlier stagea of the diseasa The difRculty generally arises 
in those casea which deviate from tlie normal type in tha 
direction either of unusual mildiiesa or of unuaiial severity. 
Very niüd caaes, in -which the faUe membraae ia either 
absent or late in appearing, may eaaily be confounded 
witli ordinary catarrhal soro throat. The diagnostic criteria 
are both few and indefinite. A histoi-y of infection, ot the 
epidemic prevalence of diphtlieria, may in aome casea be of 
Service in forming an opinion, but more often the practitioner 
haa to truat to other data. In the caae of the diphtheritic 
Bore throat, without false memhrane, the congestion is at oncQ 
more hmited and more intenae than in pharyngeal catarrh, ; 
it often niFocta oixe lateral half of the soft palate, or one 
tonail, while the catarrhal procesa haa usually a more general 
diatribution. In simple sore throat the aurface of the tonaila 
inay be covercd here and there with patchea of deposit, 
which might poasibly mialead an Ignorant or incautious 
observer ; but such deposita will invariably he found 
to be soft, semi-fluid, and eaaily removed. They are, in 
fact, nothing more than the modified eecretioii of the 
congested mucous atructurea. In diphtheria, moreover, thera 
is often albuminuria, and a degrae of prostration out of 
Proportion to the aeverity of the local changca. In niany 
caaes, in the ahsence of iahe membrane, the practitioner muat 
\rost content with a dis^nosis founded upon unaatiafactory 
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criteria. In other casee, howeTer, the Budden development 
of esudation and the appearaiice of serious ajmptomfl of 
general infection may cleur up all donbt ; while in still larei 
infltanoes the supervention of musciUar paralysie during 
eonvaleeoejiee will solve the problem in a quite imexpected 
manner. It is hardly necessary to add that, in all caaea of 
Buspected diphtheria, it" ia the bounden duty of the 
practitioner to make a most thorough examination of tha 
interiot of tho throat, suppleraenting it, if possible, by 
ths uae of the lai^Dgoscope and rhinoacope. The^e iii- 
strumenta will often bring to light patches of exudation, 
and will thus give very material help towrards & satis&ctoiy 
diagnoeis. 

The cases ia which diphtheria appears in an ezceptionolly 
severe form may offer etill greater diffioulties in the nay of 
diagnoaiB than even mild casea. Ä patient, for instance, ia 
snddenly Struck down by intenae goneral blood-poisoning, 
and lapidly passes into what is named the typhoid State. 
If inepection of the fauces ia ueglected in euch a. case, the 
physician may esperience the greatest perplesity as to the 
nature of the disease. Even the fauces may appear healthy, 
and the caae be still one of diphtheria ; for the membrane 
may not aa yet have had time to form, or may have formed 
beyond the ränge of aight. The only aid to diagnosis in such 
a ease will be found in the chaiücter of the prevailing 
epidemic Malignant diphtheria vecy mrely occura in an 
eudemic form. 

Apart from the abovo difficulties, diphtheria may siraulate, 
and be aimulated by, ecarlet fever, confluent herpes of the 
throat, acute tonaillitis, and acute laryngitia. There can be 
no doubt tliat, in many casea, diphtheria haa been miatakon 
for scarlet fever, The severe conatitutional disturbance, the 
sore throat, and the rash, which is a common symptom in 
Bome epidemics of diphtheria, are all liable to mislead the 
obaerver. But the pointa of difference are fairly well 
marked. The conatitutional Symptoms are uaually slight«r 
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in diplitheria; there is, as a nile, lesB anorexia, but more 
prostration. The throat in scarlet fever ia uniformly red- 
dened, and if it be tbe Beat of any membrauifoim deposits, 
theae are soft and eaaily detaehed. The laryns, moreover, 
13 only very exceptionaUy attacked. There may be albunii- 
nuria in either disease, but hiematuria, which is scarcely evet 
known to occur in diphtheria, ia not uncommon in scarlet 
fever. The distinctive chataetera of the rashea have akeady 
been described. 

Acute tonsillitb at its outset may simulate the inflam- 
matory form of diphtheria. In both there is conaiderable 
constitutional disturbance and difficulty of awallowing ; in 
both the throat afTection has a more or lesa unilateral 
tendency, and commences with intense congeation. In 
tonailUtis, however, the inliammation either subsides, or 
rapidly paaaea into auppuration, and thua removes all cause 
of difficulty. 

Confluent herpea of the throat is not a common diaorder, 
and is not, therefore, often likely to give riae to diffi. 
cultiea in practice. Trousaeau,! however, has )aid down 
the diagnoatic distinctiona between the two diseases with 
conaiderable detail. Herpes is uaually ushered in with 
coitsiderable constitutional disturbance, but the tcmperaturo 
rarely rises higher than 10'2° or 102'5° Fabr., and it qulckly 
subaidea. Tho pain in the throat is of a peculiar amarting 
charocter. Herpes has no tendency to spread beyond the seat 
of its first eiBoreacenca Thus, if in a doubtful case the 
morbid process ia found extendiug to the tonsils, to the larynx, 
or to the nose, herpea may be excluded. Of courae the aimul- 
taneoua appearance of herpea on the lip will bo of great help 
in forming a diagnosis. 

The diagnoatic distinctions between larjngoal diphtheria 
and catarrhal laryngitis will be found under the head of 

' Op. dt. vol. ii, p. 139. 
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The characteristic product of diplitheritic inflammation 
— the falsa membrane — is a, tougli dry substance reserabling 
fibrin, oi the buffy-eoat of the blood. In colour it ia yel- 
lowiah, or greyiah-white ; it is fina and elastic, but it 
breaka acroaa suddenly when strotched. The addition of 
acetic acid cauaea it to swell up and become transparent ; 
it ia disaolved by cauatic alialies. It is inaoluble in 
water, and yielda to it neither gelatine nor alburaen, It 
thua dosely resembles fibrin in niost of its qualitiea. 
The membrane may Vary from a thin and transparent 
peUicle to a skin of considerable thickness, its character 
differing very much according to its age. In the earlier 
stages the different patches of membrane are more or less 
isolated, they are si^rroimded by mucous membrane in a State 
of intense hypersemia, they project only verj slightly above- 
the mucous surfaee, and they carmot be removed without 
considerable force. Later on the patches are fonnd to have 
coalesced, they have become finner and thicker, and evidently 
project higher ahove the aurronnding aurface. In the next 
stage these edges become loosened, and ahow a tendency to 
curl up, giving the exudation a more or less cupped appear- 
ance. Pus graduaüy accumulatea beneath it, until it 
detachea itself, leaving the subjaeent mucous membrane in a 
State of eatarrh. 

According to the most reoent researches, the exudation in 
pharyngeal dipkUteria is Seen under the microscope to consist 
excluaively of cells. The naked-eye resemblance to coagu- 
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lated fibrin ie diie to a peculiar degeneration of the epithelial 
cells, and to an equally peculiar fusion of them one with 
another. The cells manifeatly contain more solid matter than 
normally, but the precise charaoter of the infiltration ia as yet 
uncertain. On exaiuining a section of meiabrane undor the 
microacope, it ia aeen to conaist of thin changed ceUa, fuaed 
together in various directiona, and leaviug a System of 
branching fissurea, which permeate the whole membrane. 
The nioat superficial cells aro twice as large as lymph cor- 
puecles, They gradually decrcase ia aizB ob we proeeed 
deeper, until thme wbich are in iinmediate contact with the 
mncous surface are alntost ind istin guishable from normal 
Celle, Here and there, acattered throughout tho membrane, 
are often seen niiniite extravaaatione of blood, which, 
origiually formed on the mucous aurface, have become sepa- 
lated from it and encapsuled by suoceaaive layers of 
degenerated cells. To sum tip in the words of Rindfleisch,^ 
" the false membrane ia undeniably prodnced by the Separa- 
tion of yoiing Clements from the irritated mncoua aurface 
and by their gradual stiffening, sclerosia, glaaey awelling, or 
whatever term we may chooseto applyto their degeneration." 
In course of time the miachievoua proceaa comea to a stand- 
etill. The cells aecreted by the mucous membmne no longer 
nndergo the abnormal degeneration ; pua eoUa appear in 
increasing quantitiea between the mucoua surface and the 
falae membrane, and soon lead to the final Separation of the 
latter. The esudation also disappeara to some extent by 
undergoing a process of soften ing, the cells hBOOming 
granulär and fatty, and the network undergoing gelati- 
noua degeneration. Thia, though not an unconimon 
termination in favourable caaea of tracLeal diphtlieria, ia 
much rarer when the falae membrane ia formed in the 
pharynx. 

In deacrihing the symptoma of diphtheria, it has been 
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[wiiiteil out tliiit in the earliest atages of the diseaso tlie 
mucoua membrane is inflamcd andswollen, but ifi aoon coatod 
ivith false niombnme, and beeomes hidden from view. If 
tlie diseaae progresaes favoiirably and tlie case is not yerj' 
severe, an Separation of the lymph, tbe muoous membrane ie 
Seen to be amootb, and often somewhat paler, than in a State 
i.if health. ; but, if tbe afTectiou lias been at all violent, moTe 
Ol- less «Iceration of tbe nuicous membrane will be present. 
Ocüasionally tbe morbid ptocess does not stop at «Iceratioii, 
but gai^;rene results, and there is considerable loss of tissue. 
In many fatal casea tbe gangronous proceas ia in active Opera- 
tion, anit ita peculiav odour beeomes evident on the post- 
mortem table, if not during life. The idea, entertained by 
the ancient physicians, that the disease was of a gangienons 
nature waa, it need scai'cely be observed, derived from the 
appeaiance af the false membranos themselves, which, whelJier 
white or subsequently diacolonred, have very much the 
aspect of an eacbar or slough. Thia ia, of courae, only a 
deluaive appearance, and our modern knowledge of the 
gangrenoua process in diphtberia ia based on the poat-mortem 
examination of the tissnea hencath the falae membrane. In 
the severer forma of the disease there ia, in addition to the 
changes above deacribed, au exudation of fibrin into the eub- 
epithelial coniiective tiasue. The exudation and inJilttation 
BOmetimes compreas tbe nutrient vesaela of the part, and thua 
arreat its blood supply. Mecroaia o£ tbe involved tisaues 
leaalte, and leads to the fomiation of a slough, which ia, in 
course of tinie, separated from the healthy parta. On the 
slough becoming finally detathed, there is left an ulcer of 
variable deptb and extent. In several caaes I have known 
the patient recover with the loss of tbe uvula, and with :i 
portion of one or both tonsila destroyed. It ie raore common, 
however, in cases of recovery after gangrene to find lai^ and 
puckered cicatricea reaembling those which are seen as tbe 
resnlt of syphüitic ulceration. 

In addition to the inflammatory producta of diphtberia, 
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tliere are certain parasitic phenomeiia. The idea tliat 
diphtheria ia of paraaitic origin was fiist put forwanl 
by Profeasor Laycock i and aubaequently revived by 
Jodi».^ More tecently Oertel ^ Iias maintained the parasitic 
theory with great vigour, and has been followed by many Ger- 
man observers. Oertel contenda that certain definite fonns of 
vegetabIelife,BspBciaIlythe apbericalbacteritijcallednu'croeoecj, 
and the amallest forma uf iacterhtm iermo, are invBiiably 
aasociateJ mth the diphtheritic process. The greyiah- 
white hoarirostr-like patchea, which appear on the mucous 
membrane at the very conunencement of the diaease, con- 
tain, he says, luxnriant growtha of miorococcL They 
are always present in diphtheritic membranes, and tbey 
are also found in varying quantity in the blood, when- 
over such membrane exiats. The quantity of them pieaent 
in. any caae, nioreover, bears, it ia affirmed, a dircct relatiou 
to the intenaity of the morbid procesaes ; tbey multiply as 
the diaease advancea, and diminish with its retreat. Oertel 
atatea that the special form of micrococcus ia never 
present in aimple inflammation of the foucea or in mer- 
curial Stomatitis ; but that, if the diphtheritic proceas super- 
venea on these diaonlers, it at once makes its appearance, and 
quickly displacea the more common forms of bactoria previoualy 
preaent. Aceotding to Oertel and some other experimentaUsts 
(aee Etiology) after the inoculation of the different tisauea of 
animala with diphtheritic exudation, it has boen found that 
the micrococfii force their way amongst the cellular elementa, 
crowd into the blood and lymph vesaela, which they ronder im- 
permeable,infi!trate the muaclea, aad lead to their degeneration, 
and even reach the kidney, where they excite the inflammation 
which ia so common a complication of diphtheria. Eberth * 
has gone so f ar as to declara tliat mfkouf mierocoeei there 



' " Medical Tünea and Gazette," May 29, 185B, 

' "Dsla natura et du traitenient du oroup, eto." — "Ret 

i. pp. 22 ojid 134, Fadfl, 1859. 

* Ziemssen'H " Cyolopiedia of Mediqine," vol, i. p. 589. 

* " Zur KenctD. der baoterit. Mykoeen," 18T2. 
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can he no di2:JUIisria ; wbile, in Italy, Giacclii ' thiiiks that 
a parasite is as neoesaary in the pathogenesis of the aSection, 
aa the otdium vitig ia in the prodiiction of discase of the 
grape. Letzerich ^ haa found another f ungus — the zygodea- 
raux /'HCTig— which Iie believes is the easential cause of 
the disease. The conelusions of Oertel and Letzerich 
have, howevor, been directly controverted by Senator,' wbo 
has found the leptnthrtx buccalis in diphtheria, and who 
considen the minute round bodtes described by Oertel (aa the 
sphericalbaeteria) tobe the aporesof the leptothrix. Accotding 
to Senntor the same fungi are found in diphtheria as in 
ulcerative, aphthous, and niercurial, Htomatitis. And M. 
Duchamp* atatea that the growtha he found in numerouB 
casea of diphtheria were declared hy M. Chauveau to present 
no difference from those observefl in Variola, vaecinia, &c. In 
Febmary, 1874, I examined eeven caaes for epiphytes, and 
succeeded in finding what is commonly deacribed as " the 
leptothrix buccalis " in fiva instances. In every case, however, 
the fungus was in the superficial layer of the lymph. The 
importance of the presence of fungi in diphtheritic de- 
posits is controverted by Dr. Beale," whose authority, as 
a microscopifit, muat carry great weight in this country. 
Thia ohserver maintains that " vegetable germs are preaent 
in every part of tlie body of man and the higher animals, pro- 
bably ftomthe eailieat age, and inallatages of heolth. . . 
Millionfl of vegetable germs are alwaya present on the doraum 
of the tongue anfl in the aiimentary canal." Dr. Beale further 
that " active hacteria introduced amongat the 
living matter of healthy tisauea will die, althougli the most 
minute germa present which eacape death may remain em- 

I " Natura B Terapia deU'angina difterica." — " Lo Spcrimentale,' 
NoY. 1872. 

» Viroliow'g " Archiv." Bd. xIt. et seq. 

* "Archiv, für PaÜiol. Anatomia u. PhjäoL" Bd, Ivi. No. 12, 
1S72. 

• Dnchamp: " ThSaa de Pari»." 1873, No, 339. 

' " Disease Genns." Lundon, 1872, p. 66,Bt seq. 
' Ibid. p. Tl. 
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bediled in tliQ tisatie in a pevfGotly quieseont state." He 
thiuks also "th&t there are very few morljid couditions that 
ure unquestionably eolely due to the growth and multiplica- 
tion of vegetable fungL"! 

The changea whieh may take place in otlier tisauea in the 
eourse of an attack of diphtheria are very various. 

The parotid and mih-maxillary gland« whiuh Dr, Samuel 
Baid^ firat pointed out as beingfrequeutly awoUen,havel>een 
reoentlyshowubyDoctors Balzer and Talamon* tobe the sub- 
ject of diatinct pathological chanses. The colls of the acini are 
genemlly either awollen and fUled with a homogeneous mucoid 
material, or replaced by quantities of amall round cella. Here 
and there are alao frequently minute coUectiüUB of pus. 
The lympkeäic •jlaiida of the neck are abuost invariably 
found to be morc or lese enlarged. On aection they are 
redder than natural, and there is nu ftvidetit increase 
in theii cellnlar elemeuts. The tiaaues arouiid theni, 
which during life were brawny and tender, are found 
at the autopay to be infiltrated witli aenuu and with 
BCattered pus-cells. Often they prosent minute exttavaaations, 
while, in rare caaes, considerable masses of blood have 
been found efCused in the cellular tiaaue suirounding the 
glands. 

■ The lungs may be the aeat of very vaiied changea. The 
bronchial tabea are alvays inflamed— the inflammatlou 
generally being catarrhal, but aometimes purulent ; in 
many casea, however, it is plastic, and then it nioat com- 
monly occura on the foiu'th or fifth day of the diseaae. 
On laying open the hronchi, the false membrane is found 
attached to their walla, or lying loose in their channela. 
The membrane is never equally extonded throughout the 
whole Eysteni of tubea, but seema to have a preference foi 
thoee branches whieh run in a vertical diiectlon. The fact of 
' Ibid. p. 78. 

> "Revue Blensuelle." LelOJuillet, 1878. 



OHO of the lungs being 1301111(1 down by pleiiritic ndliesion 
would seem eapeciolly to attract the morbid proceaa in that 
direction, Exmiation ianot unfrequentlyfound toextendtothe 
miiiuteat bronchial rnmificationa, in which caaethe nlveoli ate 
uauaUy mare or leaa implicated, and contain äbriiious threadfl, 
pua-cella, and, in aomo ctises, blood corpuscles. As a rule, the 
hing» are more or less engorged and cedematoua, especially 
at their basea ; and freqnently there aro extensive patchea of 
pneuraonia of a low type, with emphyaema, or more often 
mere insufflation of the air cbUs ' in the immediate vicinity. 
In other caaea acatteied lobulea are found collapaed and void 
of nir froni occlusion of the amallet bronchi, or oiie of the 
lobea ia the aeat of more or lesa extensive pidmonary apoplexy. 
According to Peter,' 59'50 per cent of the caaea of broncho- 
pneumonia oocur betwccn the eecond and the sixth day. 

The heart haa of ten an appearance of perf ect health, but, in 
casea where death haa occurred from general blood-poiaoning, 
its muscnlar tissno is soft and friable, and uontains scattered 
extravasations of blood. TJnder the microacope the muacular 
librea show signs of fatty degeneration, and the blood ia 
Huid and tatry. In other caaea the opposite condition is 
äometimea found, coagula of considerable size being met 'witb 
in the cavitiea of the heart and in the lacge veaaela. Of late 
years, indeed, the eardiac eomplteaiiong of diphtheria have 
bten the aubject of considerable discuaaion ninong the French 
Bchool, Dr. Eichaidaon* was the ftrat te call attention to 
the existencB of coagula in tlio heart in fatal caaea of diph- 
theria, but he attributed tlitir foniiation to an exceaa of 
librin iu the blüoU, The aume explanation of the pheno- 
menon waa put forward two years later by M. Beau,* but in 
1864 Dr. Meiga" traced an analogy betwecn the intra-cardial 

I Jenner ; Loc dt. p. 38. 

" " Gazette hebdora." 186t. 

^ Richardson : "Med.TimpsauiiGazfittp," Marth 8. iSSG. " Brit. 
Med. Journal," Febniary 16 and April 7, 1860. 
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coagulatioa and the fibrinous deposit in the throat, and 
naaumed the previous existencc or i^uncurrence of an acute 
endocarditis, a. supposition, however, which. he was unable to 
prove by direct Observation. In 1872 Dr. Beverlej Robinson* 
put forwani, as the resiilt of a carefnl uomparison of many 
accurately recorded caaes, the viow that caidiac thromboaia la 
of very ireqnent occurrence in cases of diphtheria, and ia a 
very fertile cauae of theü: fatal terniination. He also do- 
scribed in detail the phyatcal siyna hy which ita occurrence 
might be diagnosed during life. Mr. Robinaon's viewa have 
been combated with coiisiderable enei^ by JL Callandieau- 
Dufresse,^ who admita that coagula are fonnd poat-mortem 
in at least half the fatal cases of diphtheria, but deuios that 
they are the immediate cause of death. Out of forty autopaiea 
]ie did not aucceed in findiiig a single caae in which the fatal 
issue could be traoed soielj to cardiac thromboBis. The most 
important reaearches on the aubject, however, are tlioae of M. 
Labadie-Lf^rave,^ ■whoae views are a distinct advaiice on those 
of former authora. His couclusions, which are deduced froin 
i comparison of 100 ^ajefully-recorded^e^aes, are briefly aa 
[ followa : — In iiearly halföT'tlielaöiroasea ofdijAthgäa the 
' heart showa signs of having been the seat of an acute endo- 
carditis, resultlng in vegetations and jibrinous deposita on the 
valves, The part moat usually affected is the Upper aurfeee 
r the mitral valve, wliich ig reddened, and presents at b 
distancB of some ntillimetrea from its free border a featoon of 
l minute granulations of a bright red üolour, the valve itaelf 
appearing ewollen and opaque. On microscopic examination 
the morbid process can he traced into the layer of flattened 
cella which correspond to the upi>er surface of the valve, the 
interaticea betwenn thcni being lilled by spherical embryonic 
cella arranged in parallel linea. The lining membrane of the 
amielea ia occasionally the aeat of a, aimilar change. The 
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process does not end herc, lut leads in its tum to a genei«! 
dispersion of emboli througliout tlie circulatioiL Thus thu 
liuigB are freqnently found to preacnt Bcattered hfemorrhagie 
infarctions, due to arterial and capillary embolism, aa well ae 
miniite venous thromboaca between the lobules. Hfemor- 
rh^c infarctions are also fonnd beneath the pericardium, in 
tte miiscular aubatance of the heart, and in the flnhoutaneous 
cellular tisane. The pia mater, the venuaes of the dura niater, 
the aubstance of the hraiii, the liver, and other organs are the 
Beat of Tenous thiomboaes. In the moat malignant cases ol' 
the diaease the cardiac muscle ia frequently found degenerated, 
-while occaaionally the lining membrano of the amall arteriea 
13 inflamed, and the kidneya are the seat of parenchymatous 
changea. These leaiona are almost alwaya aaaociated with an 
excess of white cclls in the blood, and in the severer eaaes 
the ieucocytosis is very niarked. According to M, Lagrave 
the endocarditia of diphtheria is the antecedent of the cardiac 
thromboBis described by other authors, but while the latter 
manifests iteelf during life by unmiatakablo signs, the former 
ia often extremely difficiüt to discover. In the more rapid 
oaaea of cardiac thrombosie, the Symptoms declaro tliemselvea 
in the moat unexpected and alarming way. The little patient 
Buddenly aita up in bed, fiings himseK about, and throwa the 
clothea off; his lace is pale, and his features drawn, while his 
eyes are expresaive of the greateat agony. Tho cardiac con- 
tractiona at the first onset are lond anil tumultuous, bnt 
they gradiially become muüled, irregulär, and intermittent, 
ajid the heart aeema Every moment about to stop beating. 
The pnlae is thready and irregulär, and the jugulars are 
gorged and prominent. There ia extreme dyBpniea, which 
ateadily increases, tili the patient auccumba after irom two to 
aix hours from the ürst attack. WTien tlie coagula form 
slowly, the Symptoms are of a similar character, but much 
» leaa marked. It ia only fair to state that M. Lagrave's con-i 
Vlusiona liave not met ivith geuend acceptitnce, and it has| 
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beeil stated on tlie authority of M. Parrot ' tliat the granula- 
tiona ileacribed have no relation tu any iaflammatory proce«", 
For the jireaent, therefore, it wüuld appear that the part 
played by cardiac cfliaplicatioiia in diphtheria, ih one whicli 
still' roquirea much ehicidation by further research and 
Observation. 

The «pfee" and lictr are often perfectly natural, but oc- 
CHflionally they are much engorged, and BometinieB their 
cnpsules preaent extravasationa of blood. Tlie inner surface 
of the shnnach may be tlie seat of «leere and slonghs, and 
hsemorrhagic exudationa are occasionallymet ivitli, lioth in that 
Situation and beneath the llning nienibiane of the inteatinea 
«nd bladder. The Itidneijs preaent mai'ked changes in about 
half the latal cases of diphtheria, They are genorally swollen 
and engorged, and often contain acattered collectionaof blood. 
In other eases the changes are only viaible «nder the niicro- 
icope. Here theippithelial cella lining the tubules are found 
»wollen and granulär, and they have often nndergone extensive 
proliferation, the crowded massöB of young cells Alling the 
tubea, and forming epithelial casts. Occasionally the Mal- 
phigian tnfta and the tubnlea contain blood, and tho latter 
are aometimea occupied by hyaline coagula. 

The changes in the h-ain depend on the niode of death> 
and, if the patient succumba to aaphyxia, there is venous 
«ngorgement of the membranea and cerebral siibstance, and 
minute extra vaaations of blood . Pus and lymph have also beeu 
found on the arachnoid meinbrane, ivhen the Bepticfcmia lias 
been very marked. In many cases where death has taken place 
whilst the jjatient waa suffering from extensive dipbtheritic 
paralyais, the tissues have preaented no marked alterations;'' 
and Morelli ^ goes so far as to say that " the anatoniico-hiatolo- 
gical changes found in such coses are inadeiiuato to explain the- 

' Beau-Vstdeney : " ThÄse de Paria." 1874, No. 130. 
' See two caaeB reported by Dr. HermBim Weber ; ' ' Virohow'». 
Arohiv." vol. uiii. p. 116. 
' "Lo SperimButale," Deoembre, 1S72. 
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varioiis iorms of diphtheritic paralysis and pai'esis." In fad, 
the almost invariable restoration of the functions woiild 
aeem to argue concluaively againat the niuacles ov motor- 
nerves being the seat of any serioiis degenerative change. 
In exeeptioual cases, however, serious and extensive 
lesions hava been diacovered. They were lirat ohserrad 
by Charcot and Vulpian^ in a case of paralysis of 
the velum jialati. The motor ncrves of the part consisted 
of tubulea emptied of their raednllary substance, their 
neurüemma containing numeroua granulär cella, elliptical in 
form, and in some instances, nucleated. In one case Euhl^ 
fouud the auhatance of the broin occupied liy scattt-nil cxtra- 
vosatious of blooil, the nervee thickened at their i'ücts, and 
their sheaths crowdod with lymphoid cells and nuclei. In 
!i caseof Ocrtel'B^ the muBclea had undei^oiie extensive fatty 
itegeneration, while the snbstauce of the hrain, spiiiiU cord, 
and spinal nervea was the eeat of muneroua estravasationa of 
vttrious dates. There were also other marked changea in the 
spinal cord. Dr. Hughlings Jackson* haa pointed out that 
musclos supplied in part throngh ganglia of the aympathetic 
ayatem are eepecially prone to paralysis. This is tme of 
diphtheiial amauroais, and of the paralysis of the palate, 
and it would seein that the nerve-cells which give way are 
most largely represented in the higher ganglia of the aym- 
pathetic Systems. 

The most cursory study of the general pathology of diph- 
theria sufficea to aasure us that it is an acute general disease, 
with eertain local manifeatationa. The primary septie- 
temia is due to the specific poison, hut abeorption üom the 
decomjiosing lymph is no doubt a cause of secimdary infeetimi. 
In all cases the attack is assoeiated with some degree of con- 
Mtitutional diaturbance, whilc in the aeverest fonna there is 

1 " Compt. ßend. de la Soc. da Biol." 1862. 
' Ziemssen's " Cycloprodia," vol. i. p. 666. 
■ Ibid. p. 657. 
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extreme disoiganization of the blood and consequent implica- 
tion of nearly every tissue in the body. The general infection 
is shown at a very early stage, as well as at a period when 
the local manifestations have disappeared. Besides the 
constitutional disturhance by which the attack is ushered in, 
theie is the frequent derangement of the lenal fnnction, the 
inarked prostration of strength, the functional disturbance 
of the heart, and at a later period the extensive implication of 
the nervo-muscular System. The local Symptoms — ^the false 
membrane with its parasitic growths — ^must be looked upon 
as the first evidence of constitutional poisoning, in fact, as 
the first of the secondary phenomena. 
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PEOGNOSIS. 

Thb mortaljty of diphtheria variea ohiefly accordiiig to 
the age of the patient and the character and stage of the 
Rpidemic, and theae points must conaequently fae bome 
in mind in giving a prognosis. The relative proportion of 
<Ieaths tu caees is by no means constant In aonie epi- 
demica it liaa exceeded 50 per cent. According to Dr. 
Borgiotti's statisties ^ of the recent Fiorentine epidemic, 
out of 1,546 persona attacked in the years 1872 and 1873 
881 died ; but as Dr. Eorgiotti elsewhere^ remarka, owing 
to the incompleteness of the health-retuma, or, in other 
WDids, the probable Omission of slight caaes, these flgurea/ 
should be looked upon ratiier as the relation of " the graveliA 
nßscied to the dead." 

The dangeis which aie most to be dieaded at the outset of 
an attack are, on the one hand, extension of the diaeaae 
to the lavynx, and, on the other, severe hiood-poiäoning. 
In the former cose the patient is exposed to imminent liak 
of death from aaphyxia. In the latter a fatal reault may occur 
from collapse, or the patient may rapidly sink with typhoid 
Symptoms, At a later period, a fatal result may be brought 
about by repeated attacks of ayncope, by general prostration 
«ithout manifest cause, by exhaustion from constant and un- 
üontrollable vomiting or from severe hiemorrhages, or by 
inflammatory complications such as socondary pneumonia or 
acute nephritia. In the case of infants death haa resulted 
&om inability to anck, owing to implication and conaequent 

= '■ Atti ilell Acoademia," &o. p. IG. 
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«to]>pagc of tlie nasal pasaage, Death duriiig tonval 
most commoiily reaulta from paralysis uf the heiirt, or of 
the iiiuscles of inapiration, or from intercurrent diaease of the 
limgs or pleuiB, or from general failure of nei've-force and 
exIiauBtion. 

With regard then to the data on which a prognoais muat 
1 1» fonned, tUü most important geiieral conaideration ig the 
1 cliamcter and mortality of the prevailing epidemic, It may, 
perhaps, be laid down aa arule that of the caaea in which a 
definite falae membrane ia preaent, one-third at least -^rill prob- 
ably prove fataL Apart from otber less known causea, tbe mor- 
tality in any epidemic 'will vary acoording to tbe form of the 
disease and according to the proportion of chüdren to adulta 
attaeked, dipbtheria being, for obvioua reasons, fer more fatal 
amongat cliildren thanadulta. Itmuatalaobo borno inmind 
that in certain families dipbtheria has an exceptional tendency 
towards a fatal reanlt. With regard to tbe ipecial aymptoms 
on wbicb to fo;md a prognoais, tbe following conaiderations 
cbiefly deser^'e attention : High temperature, extreme proa- 
tration, hiemorrhagea, or nrgent vomiting at the commence- 
ment of an attack are aigns iudicative of extenaive general 
infeetion, and mnat tberefore be looked npon as of vcry 
serioua prognoatic Import. Valuable infonnation may be 
gaiueil from tbe character and extent of tbe falae membrane. 
Ceteris jxiribus, tbe prognoais ia aerioua in proportion to tbe 
thickneaa and extent of the exudation. Wbon tbe exuda^ 
tion abowa a disposition to extend lapidly tbe danger ia very 
oonaiderable, aa tlie extenaion in most likely to take place 
in tbe direction of the larynx, Prostration and a tendency to 
syncope are alarming ajgna at any period of an attack : tbeir 
advent ia oflen beralded by a very rapid or a very alow pulae, 
with muffiiiig of tbe heart'a aoimda, and iiitermittency of its 
pulaations. The presence of albiiroen is not, as I have already 
pointed out, a symptom of much importance. Diiring conva- 
leacence the extenaion of mnscular paralyais to the musclea of 
respiratjon is the moet alanning sign. 
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TBEÄTMENT. 

Thb Symptoms of diphtheria are due, aa 1 havfi ahown, 
in part to n general blood infection, and in part to s 
local specitic iuflanimation. Each of these giathological pro- 
cesses appears to run a cyclical course ; in each the devia- 
tion from health is only a temporary one, which aftar 
lasting for a variable period, shows a tendency to aubaide 
and to teiminate in the re-eatabliahment of normal action. 
Each procesa, however, is attended with its own special 
danger, which may lead to a fatal iesue, befoi'e the retum to 
health. As regatds the general condition it is the inteneity 
of the morbid changea which constitutes the great danger ; 
locally, the risk lies in the oceun-ence of the exw/afion in 
a periloun diiiafion. 

Otneral Treatment. — This ahould be directed towarda 
huabanding and aupporting the patient's strength by every 
available meana. He should be placed, if possible, in & 
large, cheerful, and well-ventilated room, the air of which 
miist be at once warm and moist. The temperature should 
be kept as nearly as possible between 60° and 65* 
fahr. The patient's diet must be both nutritious and 
digestible. Concentrated beef-tea, or beef-tea jelly, milk, and 
egg-flip must be regidavly given at ahort intervals. Dr. 
Massei^, ivho has seen a great deal of the disease at Naples, 
haa pointcd out tbat milk is often digosteil with diffioulty in 
these cases, and uiider such uircumstancea it must be com- 
bined with lime water. Eapeeial attention must te paid 
to feedii^; during the night, when the vital power of the 
patient is tianally at ita loweat ebb. There is often great 
' "Intomo alla Ciira dell' Angina Dift^ca." Napoli, 1875, p. 61. 
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distaato for food ; in other caaes awallowing ia attended 
with considerable pain, while oocaaionally eveiythiiig 
that ia swallowed is inunediately rejected. It ia, however, 
tlie duty of the attendants to secure tlie due nouriah- 
ment of the patieut in spite of every diffieulty, Thero 
are few eases of diphtheria in which systematic fesding doea 
not constitiite tha moat important patt of the mediual 
treatment. The administration of alcohol in small quantities 
ie almost alwaya advisabk. In somo cases, it ia true, 
it may not he called for during the whole of the attack, 
but very often it auppUes ns vnüi the best chanco of 
saving the patient's life, and it must then be pushed 
■with a holdness rarely needed in other forma of diaease, 
Small doBcs of idcohol will uaually bo foimd aufßcient 
in the earlier stt^ea of an attack ; two ouncea of hrandy 
or four ouncea of wine in the twenty-four houra may 
be prescribed for an adult, and proportionate i^uantitiea 
for a child. In other casos, however, larger doaea are re- 
quired from tbe very oommencement. But whatover be the 
earlier Symptoms the pbyaician muat alwaya bo prepared 
to increaae the doae lapidly, if the appropriate indicationa 
■^-attacks of syncope, irregulär, Tery frequont, or very slow 
pulse, and delirium— present themselves. In thesc ciicum- 
stancea a high temperature does not in itself contra-indicate the 
employment of sttmulants. In all eaaea it ia necesaaiy to keep 
a carcful watch upon the pulae, whieh will give invaluable 
Information ae to the need for alcohof. Eapid and fatal 
failure of the heart often supervenes quite suddenly and 
nnexpectedly, and the firat indication of auch failure 13 
the Signal for the unaparing uae of the drug. Patienta 
suffering from the exhaiiation and proatration of diphtheria 
bear large amounta of stiniulant without any of the usual 
intoxicating efiects, and as much as twenty ounces of 
brandy have boen given to an adult within twenty-four boura 
with manifest bencfit. Champagne may occasionally bo 
substituted for brandy, but thia wine, in the active atate of 
the diaease, often cauaca pain in deghitition, and, as a nde, i 
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more useful Juiing convalesceiice. Whencver theie are signs 
of approacliisg cardiac failure, it is important to keep the 
iwtient in bed with hia head low, and to interdict any 
movBnieiit whatever. The neglect of thia precaution lias 
often Tjeen attended with fatal results. 

Eefore paaaing to the atrictiy therapeiitic treatment it is 
iiecessary to make a few remai'ks on hlood-letting, It 
WELS at one time thought that general ble«diiig had a 
fcivourable influence ou the spread of the exudation. 
Home atrongly advocated it, and reoommended in addi- 
tion the applieation of leeches to the upper part of 
the throat. Bretonneau invariably used the lancet in his 
earlier cases. £ut exporience soon taught him that deple* 
tion neither extinguished the diaease nor prevented the 
fonnation of false membrane, and he ruluctanlly abandoned 
it, Guereant, Trousseau, Bouchut, and Empis all came to a 
siinilar coiiclusion, and since their time the treatment by 
\"onesection haa not heen revired. Considering the serioua 
daiiger of death from syncope and exhaustion to which 
patienta are exposed when suffering from diphtheria, it ia a 
matter for wonder that auch treatment was ever thought of. 
The aame niay bo said, with acarcely leas emphasia, of local 
ilepletion. The applieation of leechea to the throat may 
indeed reheve the poin and swelling, but such relief ia dearly 
bought at the loea of even amall qnantitiea of blood, and the 
aerioQH riak of diphtheritic iiifection of the leecli-bitea. 

Sir William Jenner ' reeommends that the treatment should 
be commenced with a purgative, the bowcia being well 
cleared oat by a doao of calomel and jalap or by a calomel 
and eolocynth pill, followed, in the inflammatory form of 
the disease, by a saline aperiont, Mr. De Berdt Hovell, ^ 
of Clapton, unaware of Su' William Jeimet'a obaervatione, 
Iias also adopted this plan, and has employed it occa- 
sionally for the laat twenty years with marked succeas. 

' Op. oit.,p. 66. 

• Mr. HoTall'a views on Üiis point will ehortly te putliBhed iVi 
exte'ito in oqq ai the medical Journals. 
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He conBiders that elimination of tho poison is thua niadei 
take place by tlie inteatinal canat, aad that the exteneion of 
foke membraae is arrested. 

Of the general remedies wbich bave been recom- 
mended in diphtheria theie are four kinds, viz. : (1) The 
recnperativB agenta ; (3) tbe alle^ed npecifica ; (3) the 
.antiseptics ; and (4) the expectarants. Some remedies, it 
will bo at once percetved, belong to more than one of 
these divisions. 

(1.) Of the recupemtioe agents iron and quinine are the 
most cntitled to consideration. Of these iion is undoubtedly 
the inost naefiil, und tbe profeasioa is indebted to I>r. 
Healop,^ of Birmingham, for proving its value in diphtherid. 
It ahould be adminiatered frequently and in lai'ge doees. 
Thirty miniius of the tincture of the perchloride may be given 
to adulta every two or three hours, and proportionate dosea to 
«hildren, It is well to conibine it with gljcerine, and, of 
course, it must be diluted with water. The general effect of 
the drug is often extremely favouiable, and ita local in- 
flueuce is equally weU-iuarked, the eoreness and pain iii 
the throat being conaiderably teüeved after eaeh dose. 
The double effect is more surely prociired by preacrib- 
ing one of tbe peraalta in preference to the leee aatrin- 
gent protosalts. Quinine is occasionally reqiiired in the 
course of an attack of diphtheria. The special indications 
for its use are headache with high temperatiire, vomiting, 
and the Symptoms of septic poiaoning. In aueb cases the 
drug should be given in füll dosea, and aboiild not be per- 
sisted in if benefit faila to result in tUirty-six or, at the moat, 
forty-eight houia. As a rule, however, (jninine is more 
usefiü after the more' serious symptoma have abated, when 
it may be very suitably corabined with iron and a mineral 
acid. Morpbia and thloral are occasionally neceasary to 
combat continued sleeplessnees, aud to ward oS the exhaus- 
tion which is its invariable conaequence. 
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{2.) Tlie iirincipal alleijüd tpscifio rmnedies are : merciirj, 
Biüpliiiia of potaaaium, bromine, aud the balsaiua of 
copaibtt and cubeba. The trefttment of diphtheria by 
merciiriala was at one time not less common thun the pi'actice 
of depletion, and it received a certain degree of eupport 
from the favourable influence which dustiug with calomel is 
found to esert on diphtheritiu wounds. But experieiice liaa 
long taught ua that the general influence of mercury on tha 
Bystem rather promotea than cliecka the sptead of the exuda- 
tion. At one period morcury was vigorously puahcd by 
BretonnettUji but with very unaaliafactory reaults. From that 
time the use of mercury has been gradually discarded, aad 
with auch ceneral consent that no one has aince ventured to 
le-iutroduce it. Of the other alleged speoifica, sulphide of 
polaseiiun baa long heen regarded by Swisa physicians as a 
valuable apedfic, but it often produces both aickness and 
diarehcea, and ahould not be employed. Erumine, which ia 
best adniiiiiätered in the form of biomide of potaaaium, has 
notanswered theexpoctationsof ita firstadvocate.^ The well- 
known action of copaiba and cubebs on the mucoua auifacea, 
led Dr. Trideau ^ to try these remediea in croup aud diph- 
theria, and bis experimenta bare been atilt further elaborated 
by Eergeron.* Dr. Beverley Robinson'' has also lately 
atrongly recommended the use of cubeba in the catarrhal 
form of dipbtheria. This pliysician laya great atress on the 
importance of making use of the freahly-ground powder. 
In catarrhal cases I have found diatinct beneüt fcom the 
use of the perles of copaiba. None of tlie various druga 
jnat enumerated, however, can legitimately !ay clalm to any 
thing like a certain and specific action, 

' New Bydenham Soeiety'e " Memoirs on Diphllaria." London, 
lSä8, pp. 77-03. 
* Oxanam : " Comptes RendliB de TAcadfinie dcps Soienoeg." 186ä. 

Tmit. de rAug. Conen, pai le Baume de Cop. et le Folvre 

' Paris, 1866. 

Dict. de Med. et de Cli!r. Prat." t. i. p. 361. 

Ameriean Journal of Mcil. Science." 1876, p. SO, et aiq. 
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(3 ) The getieral aniisepHcs include iron, clilorate ( 
potaah, oarbolic ttcid, and Balicylic seid with its Compounds.' 
The value of iron haa already been explained. Chlorate of 
potaah, souaeful in nuuiy afiections of the thioat and mouth, 
hoB also been largely used ia dlphlheria. Isambert^ aud 
SeeligmuUer ä have carefiüly studied the effects of thia 
drug, and the gencral weight of evidence ia very much in 
ita favour. Ten to twenty grains may be given every two 
or three houra, I have not employed carbolic acid myself 
OS an internal reraedy, hut the sulpho-carbolates as recom- 
mended by Dr. Sanaom * have often proved of Service in my 
hands, in the gecondarij poisoning of diphtheria. In the 
prbnary septiciemia, these remediea have appeared to me qnite 
useless. Fire grains of the sulpho-carbolate of soda in a 
litüe water may be giren to a child of two yeara every three 
or four houTs. Salicyhc acid haa been attongly recommeoded 
by Fontheim, ^ and I have used it myself in three casea 
with apparent advantage. The following is the formula 
which I have emptoyed : — R Acid. salicyhc ^iaa. ; spirit 
rect giiss. ; aquam distilL ad §vj. M. Ft. hquor, One to 
two teaspoonfuls of this Solution may be given every 
three hours. Great success is claimed hy Dr. Hanow,^ 
of Erlangen, for thia remedy administered internally in 
half-grain dosee every liour ; but these observationa require 
conürmation. The salieylates of soda and potash have also 
been etrongly reeommended. I have given the former 
remedy in two caees, but in both instances the diaeaae 
was too far advanced for benefit to result Saljcyiate of 

' The sulpHtes introduced by Polli ("Brit. Med. Joum." vol. ät 
p. 441, 18GT) liBve bees etrong-lf reeommended bj Giacchi aud 
Ferrini (wliuse papers aro referred to in the budy of the artinle), but 
I hiTO not tried them myself. 

= "Etudea Chim. aur l'emploi du Chlor, de Potassc daiis les Äfl. 
CouesncuBea." P&iis, IR.'ie. 

' "L"DnionMedicale," 9 Juillet, 1878, 

' "The Antiseptio Treatment." London, 1871. 

s " Journal für PraktisehB Chemie." 1876, vol. ü. j 

e " Mediz. Neujgk." Erlangen, Maj, lE'ö. 
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soda and saliojlic acid have heen recently found uselesa 
by Dm Cailet de Gaasecouit and Bergeron reepectively,' 

(4.) The use of exjKetoranls haa long been more or less in 
vc^e. The principal remediea of thia kind which have been 
found usefid are aeuega, carbonate of aramonia, and the bal- 
sams. Senega was recominended as an expectorant by Dr. 
Archer* nearly one hundred yeara &go. It haa sinee been 
frequently employed in this country, and ie highly esteemed 
by Dr. West.^ A dessert-spoonfui of the offieinal in- 
fuaion, aweetened with a little ayrup, ahoidd be given every 
two hours, but the effect of the remedy ahould be watched, 
and the quantity reduced if any vomiting occur. Carbonate 
of ammonia (two or three graina) niay be given with the 
flenega, or it may be administered in Avat«r. Tho balsams 
of copaiba and cubebs, though placed nnder the list of 
aUeged specifica, probably act in a great meaaure as espeotor- 
anta. 

Zooal Treatmtnt. — This has varied greatly dt dilferent times, 
and there still esiats conaiderable divetgenee of opinion as to 
which method is most appropriate. Cauatics and ostrin- 
gents, solventa and antiseptica, heat and cold, have all been 
in fevour at different timea and with different observera. 

The use of eaustics haa, perhapa, been more general 
thaa tliat of any other claaa of local application. Bretou- 
neau * atrongly recommended a mixture of hydrochlorio ocid 
and honey, in the proportiou of one part of the former to 
three of the latter, as a means of checking the local exndation. 
The eaustic was to be applied only once in twenty-four or 
thirty hoara, and its elfeets were to be carefully watohed. 
Subsequent experience haa shown tbat besides being attended 
with very considerable pain, the uae of strong hydro- 
chlorio acid haa no effect in Controlling the spread of 

1 " L'Uniou MfdicBle," B Juillet, 1878. 

= Op. cit. 

) " DiseaaeH of Infimoy and Childhood. " Sücth edit, London, 1374. 

* " Memoira on DiphtliBria " (New Syd. Soo.Tcans.). London. 
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false membrane, The use of a Solution of nitrate of silver, 
and even of the solid stick, at oue time met -rnfh con- 
aiderable aupport, and hnfl been recommended by Bretonneau, 
Guersant, Eouchut, and Trouaseau,^ bnt it is being gradually 
abandonod by those who have haii experience of lecent 
opideraics. The eame remark ia true of sulpbate of copper, 
and the acid nitrate of mercury, both of which. have been 
recoinmended for the local treotraent of diphtheria. In 
fact, the profeaaion has gtven iip the use of caustica alto- 
gother, being convinced that they rather aggravate, than 
check, the local procefls. 

Varioua aslrfngenls, such as tannjc acid, powdered aluia, 
«nd petchloride of iron, have b«en used for many yeare, and 
•tili are lai^ely employed. Tannic acid and alum are most 
oonveniently adminiatered by inaiiiHation. Theii effect ia in- 
creaaed, aa Dr. Loiseau* has pointed out, by uaing them 
■Itemately. Half a grain of tannin with half a grain of 
starch will be found the moat convenient strength, whiLst 
alum may be employed in the propottion of three-quartera 
of a grain of the aalt to a quarter of a grain of starch. 
Insufflations are recommended to be used (by those whQ 
helieve in their beneficial action) at least every hour or two. 
Perchloride of iron ia best employed in the form of the tinoture, 
which ahould be freely applied every two or three hours. The 
diseaae is aometimes checked hy thts clasa of remediea, but od 
the other haad, it sometimea imtates tbe thtoat — eapecially if 
thare ia much hypersmia — and frequently increasea tlie nausea 
and dialike to food which are so common. I now aeldom nae 
these druga, M-ith the exception of iron, which, when 
employed as a constitutional reniedy, also acta topically. 

Local agenta which act as solvente have been introdaced 
in modern tiraes in diphtheria, with the view of getting rid 
of the falso membrane without violence. The chief of these 



I " Memoirs on DipliÜieria" (Now Sjd. Soc. Trans.). London, 

isa9. 

' "Garette Medicale dB Paria." 1862. 
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are : lime-water, Solution of caiistic potash, chlorate of potaah, 
and lactic acid. Added to pieces of detaclied membrane 
in a teat-tube, each of tbeaa substantes has certainly the 
power of disaolving tbem; and whilst the falsa mem- 
brane ia in contact with. the living tissues, tbey have a 
flimilar, though leaa active, effeot. Lime-water has been 
particularly recommended hj Steiner,^ and is ceitainly useful 
when the falsa membrane is not very thick. Sannö* has 
reeently snggested a saccharate of lime, which haa the 
advanlage of being a more stable Compound than lime-water. 
These preparationa of lime oan be applied eithor in the form 
of apray or by means of a camel's-hair penciL Liquor 
potasäEB (one part of the tiquor to four parta of -water) 
can also be used in the same way. Of all the solvents,fc 
j however, lactic acid is the moat reliable. I generally apply 
it freely witli a biuah, ot by nieans of a piece of lint attached 
to a wooden rod ; the latter instrument permita of very free 
applioation. I have never met with the inconvenient resnlta 
from the uae of lactic acid which Küchenmeister* has 
described — viz., ulceration of the mucous membrane of the 
" Ups and mouth. 

In most caaea of diphtheria antüeptics are very useful The 
best antiseptics are carbohc ecid, pcrmanganate of potash, 
chlorinat«d soda, glycerine of borax, chlorate of potash, and 
hydrate of chloral. Carbolic acid may be applied in Solu- 
tion (gr. iij, to §j,), or in the form of Glycerinum" Acidi 
Carbolici, B.P.,* or the Vapor Aoidi Garboliei of the Throat 
Hospital Pharmacopceia, may be uaed. Dr. Massei ^ epecially 

' " Zur Therapie der Diphtlierie," — " Jahrbuch für Kindorheil- 
knnde," 1870. 
» Op. cit. p. 429. 

* " Dia Behandlung der diphth. Angina durch zerstäubte Miloh- 
Kiore." Dresden, 1870. 

* Dr. Snnsom hos, however, ahowD that the antiseptio qualides (d 
carbolio add are greatly diminished by the addiUoti of glycerioe (Op. 
oit. p. 20, et leq.) 

» Op. oit. p. 13. 
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Tecommeniüs the use of the alcoholized carbolic acid, the car- 
bolic acid being in proportion to the aleohol as 1 to 3, or 1 
to 5, according to the aeverity of the iocal exudation. Per- 
manganate of potosh is moat serviceable whea employed at 
the strength of gr. v. to ^. The best formula for chlorinated 
Soda ia ; Liquor Bodie chlorata 5iv., aquas ^x. Chlorate of 
potash maj bo given in almoat any strength, though gr. xx, 
to §j. is generally fouud aufficient. Hydrate of chloral has 
also been foimd very aerviceable by seyeral practitioneis. 
It waa firat reeommeaded by Dr. AcceteUa,^ and aubaeqaently 
by Dr. Femni,^ of Tunis, and has since been highly extolled 
ty Dr. Cteaare Ciatta^li,^ of Eome, and Dr. Maasei,* of 
Naples. In this country it has been employed with great 
success during the last two jeara by Mr. Hughes Heniming, 
of Kimboltoa, to whom I am indebted for its recommenda- 
tion. Mr. Hemmjng usea the symp of chloral (gr. xxv, 
ad 5j.), and directs that it shoiüd he employed every }iour or 
two. It does not, as a rule, cause any pain, and the nurse 
can be easily taucht to apply it. Mr. Hemming observes 
that, "whilst it rapidly geta rid of the fostor, it is beautifid 
to See the memhrane loosen and come away, leaving a healthy 
eurface underneath." This remedy haa also been very anc- 
cesafuliy used by Dr. Charles Hemming, of Biahops 
Waltham. 

Jodiii ^ first recommended sulphur aa a Iocal agent, and 
it has since been administered internally. The following 
Italian physicians apeak favourably of it : Neati ^ found 
insufBations of sulphur a moat efficient remedy in the 
Florentine epidemic, and Dr. Calapinto^ used the flowera of 
sulphur, mixed with honey, with great auccesa. Dr. Stefano 
Becchini * also speaka favourably of its employment. 

' " Campanift Medioa." No. 12, 1873. 

' "Storiu Clinioa della Difterite osservaU nella Cittä di Tunirä 
negli mini 1872-73." (Lo Sperimentale, Luglio e Settembre, 1874.) 

* " Gazzetts Medicole de Roma." Mng^o, 18T6. 

' Op. dt. " Loo. cit. ' Op. cit. [Nella 2' parte). 

^ llMor^agm, ü. e III, 1B73. » Lo Spetimentale, Febbraio, 1873, 




Several pratititäoners, höwever, who bave employed it, haye 
infoniied me that it has not answered their expectations. 

One of the solutiona ^ above mentioned should be per- 
severingly employed in all eases of dipbtberia wheie there 
ia mueb falae menibrane. The antiseptic may be used 
either as a gargle or a spray ; or the patient's Diouth may be 
■wasbed out with it by the attendant. In tbia waj the hor- 
rible fcetor of the breath, wbicb is so common in diphtheria, 
■will be prevented. It muat not, however, be expected that 
tbe use of antiseptic solutiona will have any reatraining 
inSüencB on the esudative proceas, though it may, to sorae 
esteut, destroy the paraaitic fungi so &equently present in 
the exudation. There ia also a class of remediea wliith, 
thoi^h not strictly speaking antiseptic, still by eiclusion 
of aii from the false membrane appears to have antiseptic 
influence. These are, in fact, vamiglies, and consist of 
gummy mattera dissolved in a fluid which evaporatea 
quickly, I have tried gum bonzoin, gum tolu, maatieh, 
and resin. These substancea can be disaolved in rectified 
Bpirite, or in ether, or a tincture of the gnm or resin may be 
mixed with ether. On the whole I prefer tbe etbereal Solu- 
tions (1 in 5), and tolu is most pleasant to the patient, 
and, laating longeat as a vamisb, has to be leaat frequently 
re-applied. Tho euriace of the false membrane ahould be 
dried with blotting-paper ^ before the application is made. 

There yet remain two local applications to be considered, 
vi2., ice and si«am. 

In many casea the patient will derive great comfort from 
frequently taking a piece of ive into bis mouth. The annoying 

' In the täte epideinic at Higligate, baraeic acid, diKSülved in 
glTcerine (l in 30), was found veiy Berviceable by Dr. Simpson and 
othere. It was applied first, hourly, and afterwards every two hours, 
nntil tbe membrane ceased to te-form. 

' For Holding tbe blotting-paper a miniatnre paper-olip, whieh 
can be fixed at different ang-les to a long stem, is sold by Müssrs. 
Mayer & Meltzei, 71, Great Porüand Street. 
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i and licat of the throat, aa well as the dysjih^ 
will be thereby materially alleviated, and the mflammation 
BOinetiiues arrested. The application of ice to the neck in a 
bladder or ice-bag is sometimes ogreeable, and probab! y gene- 
rally beneficial. The use of ice ia especially indicated in the 
firat st^e of the diseaae, particularly in thoBe cases wliare 
there is mnch inflammatory tumefaetion. 

On the other band, heat is a Tcry uaeful agent Tchen the 
false membranea have attained any conaiderable degree of 
thiclcneas. Hot foraentations applied estemally to the throat 
are often found to relieve the paiii in a remarkable way, while 
the use of eteam inhalations appeara to esercise an extremely 
favourable influence on the local procesa. Ab a vehicle 
for conveying a voktile medicament, eteam has been recom- 
mended by mony physioiana, but aa a temedy in itaelf for 
diphtheria it waa flrst eu^ested by Dr. Prosaer James.' 
The theory on wbiub it ia now «aed, however, ia due to 
Oertel,^ who haa earneatly advocated the employment of 
Bteam on acientific grounds, "When it is found imposaihle to 
check the fonnation of lymph by the use of local remediea, 
the rational treatment ia to convert, aa far aa we can, the 
infiammatory into a suppurative procesa. Such a tiYinsition 
invariably talces place before the retum of normal eonditions, 
and to proniote thia tranaition is equivalent to haatening the 
reatoration of health. Oertel haa found that the internal uae 
of moiat warmth facilitatea the occurrence of suppuration 
more than any other agent, and he recouimenda repeated 
inhalations of hot vapour. He haa observed that at tho 
end of from twelve to e^hteen houra, dnriug whieh the 
Inhalation has been practised hourly or haK-hourly for ten 
or fifteen minntes each tinie, the margina of the diphtheritic 
depoaita, wbicb preyioualy pasaed imperceptibly into the 
surronnding tiasiie, beconie more aharply defined, and contraet 
strikingly with the intenaely reddened niucoua niembrane. 



' " Bore Tbroftl." lB61,p. 3fl. 
> Zienmen'a " Cyclopiedia, ~ 
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The patchea, therefore, at flrst sight seem finki^d. Besides 
this, the Operation of tlie hot vapour has been to induee a 
cojisideralile excretion of pns cotpusclea. If the inhalations 
be uontmued, tho false membraaesi will be seen to become 
gradually thicker and raiaed up from the mucous membrano. 
At tho saiiie time they change in colour, and their surface 
iMcomea wrinkled and uneven. After some dajR they aro 
completely detached, and the mucoUB membrane is bealthy, 
exoept for a. variable degree of catarrhal intiammation. The 
inhalations may be made to aerve another purpose, viz., 
that of eleansing and disinfecting the moutli, and with this 
ohject the Vapor Acidi Carbolid, or Vapor Pini Sylvtstris 
(Throat Hosp. Ph.) may be used. 

Ab young children cannot generally be induced to inhale 
the steam from an inhaler, " a cronp-tent " should be erected 
over the cot for thia purpose. An excellent portable ap- 
paratua' haa been made for me by Messra. Mayer. Whenthe 
parts of the tent are put together, and a blanket thiown over 
it, it representa, on a amall scale, the npper part of an old 
faahioned fouT-post bed (irith the curtaina drawn) auch aa ia 
still common in the country. The tent method of adminiater- 
ing inbalatioaa haa been in vogue at the Cliildreu'a Hoapital 
for many years.^ The steam-kettle* should then be placed 
near the tent, and ateam pasaed within it. 

The detachment of the false membranes, "which has by 
aoma been advocated aa a preparatory atep to the application 

' The "portable oroup-tont" contdsts of eig'ht metal coda. Two 
of thes© repreeenting- the laogth of the tent are four feet long, and 
two represonting the width ara twü feet eis inohes long-. The fonr 
■uppuria are two feet four ioRhes in height. The eight pieoea Borew 
toffether, and wheE separated can eaaUj' be carried in the htuid. A 
special cloth or blanket, aold with the fraiuo-work, oompletea the 
apparatu». The ctoup-tent ia exceedingly nsefnl, not only in oasea 
of diphtherift and tnia croiip, but alao in laryngitia atridtiloBa, für 
aatutaüng- tho atmoaphere with the fuines of nitre and stramoniuni. 

' Jenner: Op. cit. p. H3. 

' A» eicellent steam-kettlo ia aold by Mesars. Allen, of Marylebune- 



M 



7i 



DIFHTHEEIÄ. 



of remedies, cannot be recommended, except in cases where 
it may be necesaary for the lelief of urgent dyspncea, or where 
putrefying membrane is lying loose ia the throat. Äs a rule, 
the false membrane, when thus removed, rapidly reappeaia, 
and often with increaaed activity and over a wider area. 

The abovB are the modes o£ treatment and kinda of reme- 
dies which are suitable in different forma of diphtheria. 
Many othera might have been enunierated. As in the case 
of all diaeaaes whieh are very fatal, a vast multitudti of reme- 
dies have been moat enthuaiastically recommended, but have 
referred to those only which I have myaelf tiied.' It will per- 
hapa give a more preciae idea of the management of the diaeaae 
if we suppose a certain typical case before na, and go thiough 
the various phases of treatment that may be required ; 

A ehild is attacked with a aore throat during an epidemio 
of diphtheria, and an examinatioa of the fauces shows 
that the disease haa already conuuenced, thin patches of 
falsB membrane being present The little patient ahould at 
once be put to bed in a large, well-ventilated room, and 
ahould be made to auck ice constantly, whilat a bladder of 
ice shonld be applied to the neck. A simple but highly- 
nouriahing diet of beef-tea, eggs, &c., should be ordered, 
and stimulanta as a rule be given from the very commence- 
ment, K there he evidence of primary blood-poiaoniBg, 
twenty to thirty drops of the tincture of perchloride of 
iron and the aame quantity nf glyceriue and five to ten grains 
of chlorate of potash, in half an ounce of water, ahould be 
ftdminiatered every three houra ; if, on the other band, the 
catarrhal aymptoma be very marked, the balsanüe treatment 
should be tried, and a eapaule or perle of copaiba containing 
four minima of the baisam ahould be given every fonr or aix 
houra. Local solvents should now be employed, and the throat 
should be apiayed every two or three hours with lactic acid 
Solution, or, if the child will not aDow thia to be done, the 
' Brom ine and Bolpbide ot potaBaiimi aa general remediea, uid 
chloral hyditale aa a, local aiitiseptic, are almost Üxe only exceptioiis 
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phaiynx must be forcibly s wabbed with this remedy, or tbe 
syrup of hydrate of cblaral niay be applied in tbe mannur 
ab^ady adviaed, If, ia spite of tbis treatment, the diaeafie 
advaoces, and tbo falsa membrane becomes thick and abun- 
dant, it sbould be painted witb an etbereal Solution of tolu 
(1 in 5), the aurface of tbe falae membiane being firat dried 
■witb blotting-paper. Tbia appKcation, if tborougbly made, 
need not be applied more tban onco, or at the most twice, a 
day. Ice abould now be given up, and warm inhalations, 
made antiaeptic from time to time, eonstantly employed, by 
meana of tbe cronp-tent, in order to bring about auppu- 
ration and cause the falae membrane to separate by the 
normal pathological proceaa. It ia useleaa continuing the 
copaiba any longer, and the iion often appeara to lose ita 
effect, It is at thia period that the sulpbo-carbolatea aome- 
times have a wondetfully beneficial eifect, and at tbis atage 
also quinine, ia large doaes, may be given at the eanie time 
with advant^e. K the diseaae extend to the larynx or noac, 
the appropriate treatment hereafter detailed abould be pur- 
8ued. The third stage being characterized in favonrable cases 
liy the natural tendency to the Separation of false membrane, 
the bot inbalations must be induetriously continued, whilat 
tbe patient's atrength ia kept up by the nae of bigbly nutri- 
tive drinks and stimulants. Such is the plan of treatment 
that may be puraued in an ordinary caae of diphtberia. 
Complications of course require special remediea, and the 
ßequelje need appropriate restorative measurea, 

The impaired Innervation of tbe lunga, which provea fatal 
in Bo many cases of diphtberia, ia difficult to cope with. 
Tbe moat reliable meaaurea consiat in the assiduoua adrainis- 
tration of food and stimulants, The inbalation of weak 
ammonia has been recommended to meet this condition. 

During coavalescenee the patient muat still be carefully 
watched. The weakneaa and amemia are best treated by iron 
and other tonics, by cod-liver oil, and by residence at eome 
bracing watering-place. Thcae measures are also appropriate 
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in caaes of muacular paralysis, but they then require to be 
Bupplementad by otber therapeutic measures, according to the 
special symptomatic indication. The sHght palsy of the 
pliatjoK and soft ]ialate, ■which ia the commonest form of 
post-diphtherial paralysis, generally paasea off in a few weeks 
without treatment, Where, howeTcr, tbere is inarked loss of 
power oftbepharynx, epiglottis, or ccsophagUR, so that the food 
ia only swallowed with great diffieulty, it may be necessary 
to feed hy means of the ceaophageal tube ; indeed, this pro- 
cedure may be absolutely necessary to prevent the patient 
dying froni inanition. In less extreme casea the use of the 
feeding tube will serve to prevent the food from passing 
into the latyns, an accident which ia likely to be foUowod 
hy inflammation of the lungs, und is alwaya attended with 
great danger tö the life of the patient Sometimea it iS 
BufB.eient to feed the patient on thickened liqnids. When 
the pat^yaia is obstinate, and when it extends to the muscles 
of locomolion, the employniant of electricity ia indicated. 
Both the famdic and gaJvanic cutrenta are nsefid, hnt they 
should be applied in a mild form. For the extiemities, thia 
treatment may be combined with frictioa and Bhampooing of 
the affected parts. 

Prophylaxis. — Before concIui3ing the treatment of diph- 
theria, it may ha well to add a few words on its prophylaxia. 
When inspectijig the patient'a fauces, or cleaning or changing 
the tracheotomy tnbo, the practitioner should be very careful 
to prevont any of the morbid secretions from Coming into 
contact with his lips or mouth, fatal reaults having followed ' 
the neglect of this precaution. Like precautions should 
also be impreased upon the attendanta who have charge of 
a ease of diphtheria. Orders ahould at the aame time bo 
given that po one but the attendanta should entev the aick- 
chamher except upon uigeut necessity ; and all linen, apittoona, . 
or other articles which the patient may have used ahould bo 
caiefully disinfected. By adhering atrictly to these rulea, it ia 
genraally possible to prevent the extensiou of the diseaae. 



CHAPTER IX, 
LARTNG0-TEACHR4L DIPHTHERTA, 



I The tenn croop», or croup, has been used popularly in 
I Scotland firom an early period. The Word " croops " waa J 
firat employed by Dr. Patrick Blair in 1713, and "croup"? 
ty Dr. Home, a little more than a Century f^o. Sinee then 
it Las been soiaewhat vaguely used, both by the public 
and the profeaaion in all parts of the world to describo & 
oertain train of laTyngeal syraptoraa. The word ia probably 
derived from the crowing breathing, whieh is such a frequent 
aceompaniment of the diseaae it was intended to deacribe. 
It has many allios in other lauguagea, the dosest being the 
Dutch Gerofip, a cry ; bnt the foDowing are doubtleas all 
derived from the same root, vi/., leelandic, Hrbpa ; Anglo- 
Saxon, Hreopan ; Gothic, Hroj^'an ; Old Gennaa, Hroj ; 
Modem German, Ruf ; aJl words intended to represent the 
80Und of the voioe.' The Scotch word Rmip — hoaraenesa, 
has the same derivation. On the other band croup may he 
derived from the üaelic ceup, signifying a coniracfion, i.e., 
conttaction of the throat. 

History (The Relation of Croig? to Diphtkeria).— 
Though the history of diphtheria has been already hriefly 
eketehed, it is necessary to make a few remarka to esplain 
howr a fonn of diphtheria oame to he regarded as a distinct 
disease, and to point oiit how other laryngeal affections havo 

' " Edinbiirg-li MontUy Medical Journal," Fehmary, 1856. — 
" ObaervatioiiB on Croup," bj Charles WilBon. 



(8 DIPHTHEBI4. 

been and still are — at least in this country — includeil imder the 
Dame of croup. In the ITthand ISthcenturiesdiphtheria and 
putrid sore throat wete not differentiated, but were elasaed to- 
gether in this eountry under the head of Cynanclie Maligna. 
A few ycare before Dr. Home published hia celebrated work, 
Ghisi and Stirr had doacribed diphtheria as it now exiats, 
but, unfortunately, Dr. Home was not aware of their labouis, 
and there ia no doubt but that Lis " Treatiae on Croup " sus- 
pended the progress of Observation for nearly aixty yeara, and 
even now warpa the judgnient of niany aooompiiahed practi- 
tionera. Immenaely imprcaaed with the larjngeal phenomena ' 
of diphtheria, " Francis Home," aa Eretonneau temarks, " per- 
suaded himaelf that he had just met with an affection which had 
hitherto escaped the attention of hia predeceasors, and thought 
that he ought to give it the populär name under whioh he 
found it designated in a Scotch county. The novelty of the 
diacovery was widely dilfused, and the new denomination so 
fflacinated all persons that it preventod them from recognizbig 
a disease observed from the moat remote antiquity, and wMch, 
in our own daya, ia accompanied by all the Symptoms which 
it haa uniformly estliibited." TJntil diphtheria appeared in 
England in 1856 the term croup was empbjed to deacriba 
ftn acute affection of the larynx, believed to be infiammatory 
and non-contagious, in which falae membrane was present 
Tho tendency of modern inveetigation, however, ia to ahow 
tliat casea formerly deacribed as typical examplea of croup 
were in fact examplea of isolated laryngeai diphtheria. 
Freneh physiciaua, who ainoe the time of Eretonneau "had 
beea more familiär with diphtheria than the profesaion in thia 
country, almoet universaUy regarded the two affectiona as 
identioal. "When the violent epidemic of diphtheria broke 
out in England, in the year 1858, it was natural that prac- 
titionera should fall to connect the epidemic affection with 
the typical croup (previously generally isolated or endemic) 
with which they were familiär. Although the antiphlogistic 

' Introducticpn to First STemoir. 
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L -thooTy was oti the wane, oroiip was still described i. 

\ books aa a disease iBqniring active and lowering i 
wiiilst it was soon pereetved that dipiitheria could only be 

I combated by analeptic tteatmeut HeiicB from the very 

' outsot an artificial dietinction waa created in the minda of 
practitioners. 

Whilst the term croup had been atrictly applied to the 

' pellicular inflammation of the larynx, many laryngeal affeo- 
tionB in which a shrill cough, or a crowing inspiration, was 
pieaent, had been deacribed as varieties of croup ; and the 
) croup," " spurioua eroup," " catarrbal croup " 
. These affections, which are still often 
mietaken for tnie croup (see Diagnoaia, p. 87) had atiZl further 
warped the judgment of the profcssion aa regarda the true 

I nature of laryngeal diphtheria. Near the tormination of thel 
great epidemic, 1858-62, in thia country, the identity of the 
two affectiona waa, however, advocated by the late Dr. 

I HilliQr,*and in my Jaeksonian Prize Essay ^ {1863), Imain- 

1 taiued the sanie view. The doctrine of identity hos aubae- 
quently been urged with great eatnestneaa and abiHty by 
Dr, Sample,* and hia writings must have esercised con- 

' ßiderahleiniluence in thiacountry.s 

' Even Dr. Sqiiire, in Ma able and comprelieiisive artiole published 
so lately bb IS66 (" Russell Reynolds' System of Medicine," rol. i. p. 
234, et seq.) recommendH in certain oases blood-letting to the eitont of 
three or fonr onnces for a, child of four or flve yeara of ago. 

' "Med. TimoB and Gaz." April 26, 1862. 

' This esaay is in the library of the Royal CollejrB of SurgeonB, and 
BD extract from it refemag to the subject of diphtheria aad croup wb-i 
publiahed in the " Brit. Med. Jonr." March S, 1370. 

* " Cronp and Diphtheria," London, 1872. 

' Moat physicians in this country who have had the apportunity of 
studying the dieenäo in the wards and in the deodhouse noir regard 
oroup aa a form of diphtheria. At an early period Dr. George John- 
son (" Brit. Med. Jour." Feb. 19, 1870) maintained the identity of 
oroiip and diphtheria; and later, oiir great elinical teaeher, Sir 
■William Jonner ("Lanoet," Jan. 2 and IC, 1875) gave in hia adheMon 
tathja dootrina The renowned Tmuhe, of Germany,hadpreTioiisly ac- 
eepted tha unity theory (" Berlin. Klin. Wochensohrift," No. 31, la72) 
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The advocatea of tliB dualjty theory have baaed tlieir views 
(1} 011 the suppoBod pathological diöerences, aud (2) du the 
alleged clinical differancea. 

(1.) The supposed pathological diäerencea in the atmc- 
ture of the two kinds of falae membrane were forraetly 
put forward as mattera of gi'eat importaEce. Vir- 

Ichow.i the originator of these hypothetical distinctions, 
though admittiiig that tha diphtheritic exudation 
waa veiy suuilai to that of croup, maintamed that 
the former was poured out into the Bubatance of the 
mucoua membiane, while the lattei was only a coaguJatiou 
Ujion its Burfaca On thia hypotheais he fouaded what 
was once esteemed a moat important point in practical 
diagiioais. The diphtheritic mnoihrane, he aaserted, could 
not ha removed without tearing away portiona of tte 
underlyiug tisanes, and leaving a bleeding surface. The 
croupoua pellicle, on the other haiid, could ha eaaily detached, 
oiid the denuded aurface -would he found quite healthy, 
with the exception, perhaps, of a variable degree of hyper- 
temia. Before long, Virchow found himself compelled 
to surrender thia diatinction, as it was found in praetice that 
the two forma of exudation paased into each other by inaen- 
eible gradations. He uow changed hia grouud,* and 
promulgated the view that death (necroaia) of the Buhjacent 
tisauea was the characteristic and essential feature of 
dijjhtheritic exudation. Prattically, howaver, this diatinction 
wua found to be uo more satisfactory than the former, for 
caaea came under Observation which clinically answered to 
Croup, but in which there was distinct death of tissue. It 
was alao poiiited out that the ditference in the degree of 
adheaion of the croupous aud diphtheritic cxudations is dtte 
to the dißemjice in the structure of tJiti jKirtx on lehich they 
are throum out. Tho falso membrane is naturally mnre 

' "Ärohiv." 1847, p. 253, et seq. 

> "Eaudbnali der Spec. Patk. und Therapifi,'' 1SG4, vol. i. p, 
292. Soa oUo " Berl. kl. ■Wuohenscluift," ISflö, No. 2. 
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ulosely adherent ia the pharynx, where the epithelial layeK 
011 which it is deposited are not marked off from the 
Miibjaceut tiaaues by any detinite homogeneous basement 
membnme. On the other band, m the larynx aad trachea 
the presence of the basement membranB favours the Separation 
»i tho lymph. It haa thua at length bcen generally admitted 
that there are uo sufflclent naked-eye appearances to distinguish 
the croupons from the diphtheritic exudation. Nor have 
microacopical obaervors met with any better succesa in their 
endeavomra to differentiate the two diacasos, Dr. E. Wagner,' 
who haa done the best work in this direction, haa openly 
(lecbred that hia preparations of crouiwua and diphtheritic 
raembranea are very mnch alike. The diphtheritic depoait 
he describes as a tianapareiit, honiogeneous, luatioua netvoik, 
the interapacea of which are, for the moat part, filled with 
lymph and pus corpusclea, though aome of them are voidof 
content». The croupoua membrane conaiats of a close 
network of delicate threada, the meahea of which contain 
numerouB elementa resembliug pua cella. Wagner, how- 
ever, differa from maay other observers, holding that the 
iietworfc in both casea haa its origin in a peculiar flbrinoua 
d^eneration of the epitholiiim, aad not in the aeparatioa of 
11 coagulalile fluid from the blood. Eindüeiach ^ admits that 
the pathological proceas in " pharyngeal cronp " is the same 
aa that which takea place in " laryngeal cronp," and thua 
givea in hia adheaion to the viewa maintained in the present 
article; but in spite of their anatomical identity, he feeb 
Tiouud to oppoae any clinical fuaion of the two diseaaes. 

It will be Seen from a conaideration of the abovo facta that 
the pathological differentiation of the phenomena must be 
jibandoned. We hence conie to 

(2) The clinical differencea. Tho suppoaed differeiicea are 
(a) The site of the diseiise ; and (b) ita manifeatationa. 

' "Archiv, der Heilkunde," 1868, vii. p. 481. 

' " Lehrbuch der Patholojjischeo Glewebelohre." Third Edition, 
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(0) Dipbtlieria is ssiid to hu an afft'Ctioii c 
occasionally spreading to tlie larynx, whilst Croup, it ife 
aBserted, ia essentially a disease of tlie larj'ns or trachea. 
The fact ia, that croup is a disease which couimonlv coni- 

the pliarynx, and only in about 10 or 12 per iieut. 
jTf_caae8 ..ongiDates in the larynx or trachea. Difference of 
)ver, in a constitutional disease does not constituUt 
a specific differencB, Cancer is always Cancer, whether tho 
pharynx alone, or tho larjTix alone, is affectod, or whether the 
two parta are attacked at the some time or consecutively, and 
Aeumatism is still rhcnmatism, whether it affects the heart or 
theankle. 

(6) As regarda the nianifeatationa of the disease ; 

(1) Croup 18 aaid to bo a local disease, (2) to he a sthenic 
,tion, in which (3) the lyniphatic glands are not 

and (4) in which there is no alhumuinria, nor (5) 
paralysia ; whilst 

(1) diphtheria ia a constitutional disease, (2) of adynamic 
type, in which (3) the cervical glanda are inflamed, and (4) in 
which there is albumimiria and (5) paralysia. 

To discuas these In'iefly : — 

(1) Itia tnie that in crotip the gencKi! sj-mptums are not 
so Bevere as when tho memhrane ia thtown ont on an exten* 
sive portion of the pharynx. This fact admits of ready ex- 
planation, on the view that the aeptic syinptoma are in part 
secondary to the local proccssea. For whilst the lymphatics 
of the mucous membrane of the aoft palate, of the tonsils, 
1 and of the back of the pharynx have vcry free cominunica- 
Ifcions witli the numerons glands below the angle of the jaw, 
the abaorbent vessels of the mucoua membrane of the larjnx 
and trachea, are coiiveyed only to the solitary gland joat below 
the greater hom of tho hyoid bone, and the amall gland at 
the aide of the trachea.^ There is, thercfore, mucb lees 
liability to general infection when the local process has aeized 

' Luschka: " Der Schluudkopf des MeniicLcD." Tübingen 
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oiily ön tho Intter part. Wlioti the priniary septie poisonin;,^ 
ig powerful the conatitutional aymptoma are, howRver, as/ 
murketl in so-called croiip as in diphtlieria. 

(2) CasBS of stlienic cronp are very ransly met witJi, anil 
the aaniB remark appliea to diplitheria. On the other hand, 
thtce are medical men who aasert that liloeding ean be emplojed 
in diphtheria with succesa.' Heiice distinctions based on 
differencea of type in thfl two diseaaes can have no weight, 

(3) The cervical glands are not often afFected in Croup, lw-| 
cause the mucons nieiabraue of the larynx has no conmmnic; 
tion with the snperficia! cervical glands ; ou the other hand, i 
stated above, there ia an elaborate connection between the' 
pliarynx and the lymphatic glands. 

[In Cancer of the pharynx aiso the cervical glanJa are ] 
nlways enlarged, whilat in caucer of the larynx the glands/ 
HTe aeldom at aU affected.] 

(4) In Croup albuminnria is often presenL 

(5) Paralysia is rare in Croup, because nearly all the casest 
tenninatfi fatolly, btit it is oecaaionally met with in those that | 
Hurvive. 

I have eutered into these dctails because details must 
always have a certain amonnt of aignificance ; hut it is moie 
siitisfactory to lock at the question from a broad and philo- 
aophical point of view, Clasaiflcationa are, after all, mere 
ai'bitrary arrangements by which knowledge may be placed in 
an accessible form for furthcr usc. The oldeat claasiücationB 
are pnrely aymptomatic, When anatomy came to be maa- 
tered we had an anatomicai basis for claaaification, and we 
are atill obliged to niake considerable use of thia ayatem ; but| 
as medical acieuco progresses the dispoeition ie h) trackj 
disense to its origln, and seck out ite hidden cauaea. Hence 
we aee arising at the preaent day au etiological cloasification. 
The cajtse of diaease, when it can be diacovered, is now 



' "Courier Medical," Sept. 7, 187B. Dr. Simorre reporta fifty- 
tliree caaes of diphtlierüi treate4 by bleediug ! AH the patientB re- 
ooreied — moBt of them in twenty-four bours. 
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r^iarded aa the essence of it3 specific iiature, The ordiiiary 
inflammation of mucous membranea ia attended with engorge^ 
nient of the tiaaues, and thn formation of puB on the surface ; 
linder the mfluence, however, of a certam poisonoua contagium 
the inflammation, inetead of being attended with the formn- 
tion of pU8, leads to the exndation of hiyere of lymph, which 
become adherent to the free aurface of the mucoua membrana. 
This diseaae is called " diphtheria," and whether the lymph 
ia depoaited oii the mucouB membrane of the pharynx, or 
larynx, or trachea, or bronchial tuhes, or any other mncoiis 
membrane, or on a wounded surface, the disease is atill 
" diphtheria." To suppo§e that there are two kinda of 
pellicular inflammationa of tho larynx, one in which. the 
cause is the diphthetitic poiaon, and the other tu which the 
cause is some other undiscovered inllueiice, is totaily opposed 
to all piobabilities. 

Etialogi/.—ühis has alreaily been discusacd under diph- 
theria. 

Symptom». — The disease develops in three diflferent ways. 
It may or^nato in the larynx. This is typieal crmip, and 
probably does not occur in more than 10 or 12 per cent. of 
CRsea.i Most commonly it commencea in the pharynx, and 
extenda downwards, constituting (hKcending ermip. Occa- 
fiioually, but veryrarely, it commencea in the bronchial tubes 
or traohea, and aacenda into the larynx. This is agcending 
crofcp. If, as is commonly tlio casc, the disease commencea 
in the pharynx, the practitioncr will be constautly on the 
watch to note the firat iijvasion of the larynx, bnt in typieal 
Croup, or priraary laryngeal diphtheria, it is otherwise, and 
the Symptoms of croap have been conveniently divided into 
three stages. 

T/ie ßrat »tage ia often preceiied by alight catarrh. So 
insidioTis is the Invasion of the disease that the serious 
character of the child'a illness is often qnite unsus- 

(I Ses Ssnne : Op. cl 
Compare also Simoa : 
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[lecteil. The little patient is iioticed to bo languid and 
feveriali, he is thirety, and refiises food, and at the same 
tiine Üiei« is alight hctareeness, which the nurse attributes 
to an oi'dinary cold, until lier apprehensiona are arouaed 
by a frequent, sliort, dry, shrUl cough. The vnice, which 
was at firat only a little hareh, very quickly losea ita reaonaut 
character and bcconies a whiapet, On examining the clieat, 
both the inapiratory and expiratory aounda are foimd to be 
prolonged, and the normal respiratory murmui is lost in tlie 
laryngeal Stridor which occurs in inapiration. The anpra- 
clavicular apacea ai'e uaually aomewhat niore depressed duriiig 
Inspiration than in the condition oi health, and the slight 
diffieulty of broathing which is present is more marktd 
iluring aleep, The pulse now becomee conaiderably increaaed 
in frequency, and thu febrile ayraptoma generally more 
pronounced. If a laryngoscopic examination ctm be 
accomplished, the mucons membrane of the larynx is 
Seen to be of a bright-red eolour, and when the disease 
has existed ibr a few houi« aome thin patches of falae 
membrane may be perceived on it. I have often eucceeded in 
seeing the false membrane with the taryngoacope,' and still 
more often have beon nble to prove that cnses of supposed 
Croup were in fact examples of catarrhallaryngitis. The uaually 
pendent positiou of the epiglottis in children, however, often 
prevents a satisfactory examination even in thosc of tractabk 
liiapoaition ; and the timidity of eavly life ia in itaelf often snifi- 
cient to render the «nployment of the laryngosoope imposaihle. 
It ia most important at thia atage of the disease to make a very 
careful examination of the Sputa. Children very often do not 
exiiectorato at all, but anything that ia brought up nmat be 
put into a glasa vesael and gently shaken with a little pure 
water. The mucns dissolvea, and floccuü or small abreds of 
iälse membrane, if jiresent, becorac viaible, 

' See alao — Semeleder: " Die LaryngoBcoiiie," 1863, p. 42. Türcti 
" KeMkopfkrankheiten," p. il'i, et eeq. Münoh : "Wiener Med. 
Wochenschrift," 1860, No. lü. Oottstein: "Beri. klin. Wochen- 
schrift," 1807, p. 329. 




Till aeiioiid gtage ia c]iarai;tcrize(l by iiicreasing dyspi 
auil liy tlie atUoks of sutfoiuitioii which BUtldeiüy supervene 
froiii time to time. "When tlie attack cnmes oii the child is 
generally foimd sitting up iu bed, with red and ewollen face, 
and au anxious, temtied look. Tlie iiostrils aio rapiUly 
working, inspiration is limried and " croupy," and is evi- 
ilently performed with tbe greatest difficulty, all the auxüiary 
muacles of inspiration being called into play. Tbe voice is 
almoät inaudible, and there is a constant hoatRe and atiUed 
cough, without expectoration. Tbe attack generally lasts 
tbree or fuui minutes, and the patient subsides into a henvy 
flleep -whicb ofteu continues for acveral houTB. Sometiiiies 
nnmistakablc pieoea of nienilirane are thrown up with 
the cough, a pbenouienoii which is often moat imiwrtant 
as a meaus of diagnosis, as in inany children siiffering &oni 
larjTigeal diphtheria there are no patches of exudation to 
be detected on a eaaual inspection of the fauces. It is only 
on carefiil and pereevering examination with the laryngoscope 
in caaes favonrable for examination that the membrane, 
which is the source uf all tbu ttouble, can soiuetimes be 
recognized adhering to, or perhapa lying loose, in the chink 
of the glottis, and obstructing tlie passage of air. Ocea- 
aionally the vomiting which is induced by the constant 
fits of coughing, or bj the adniinistration «f emetifs, 
may lead to the Separation am! ejeotion of largc pieces of 
membrane, in which case the lU'gent symptonia of dyspnuea 
are often nioat etrikingly relieved. The modc in wliich seiw- 
ration takes place is exactiy the sauie in the larynx and 
tracbea as in the pharyngeal region; the process, however, 
ia rendered easier by the arrangement of the mucous meiu- 
brane, wMch, in the tracbea and in the lower jiarts of tbe 
larynx, is separated fiom the subniucoiis tissues by a distinct 
basement membrano. Bnt the improvement due to tlie 
expulsion of the concretions is generally only temporary ; 
exudation agatn collects, and tbe Symptoms retum in greater 
intensity than before, At this stage of the disease the pulse 
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18 very rapid, atnl geaerally irregulär. The little patient is 
exliausted and is coiistaatly bathed in sweat. 

ZÄö third stage now supervenes, As tlie disease advances 
the suffocation Ijecomes more ui^nt, and there is n» 
reniissiort beticeen the attae-lfji, the dyspnosa heing constant, 
tliough fearfully aggravated every few mjnutea. Tlie Ups 
assnine a livid colüur and the nails iMconic blue. The 
stemnm and the intereostal spaees are forcibly drawn 
inwarda diiring eacli eiFort at inspiiation, whilst the agony 
of impending suftbcation ia most distresaing to witness. The 
chiJd throwB hia nniis wildly aboHt, or clutchea his thioat to 
tear away, as it were, the obatruction, or he thiiasta Ms 
tingers into his mouth to ecize the offending substanee. The 
Symptoms of fever are intenajfied, the thirat ia urgent, the 
tongue tliickly furred, and the pulse quicker but weaker. 
The little patient dita in an attack of dyspnrea or soon 
auceumba to graduaily increasing coma, to syncope, or 
exhauation. 

Diugnmis.—la. children it is sometimes very difBcult to 
(liatinguiah ca/arrhal laryngitig, of a severe form, froni croup. 
Indeed in the early atages it is often impoaaible to differ- 
entiate the two affectioas. In young children, from the small 
size of the larynx, and the great tendency to reflex iiritation, 
slight inflammation of the larytL\ qnickly gives rise to Bpasni, 
and produces striduloua breathing, laryngitia sbridvlosa, as it 
is technically calledi When, howevor, the disease is fully 
developed, the two affectiona are eaaily distinguished, for 
whilst catarrlial laryngitia nearly alwaya ends in recovery, 
in diphtLeria the prospect of a fatal termination ia soon 
apparent. Cronp very often commences at night, but catar- 
rlial laryngitia iilmost invariably comes on at that time ; 
hence we have in the time at which the diaeaae first mani- 
feste iteelf a possible diagnostic sign. It has atreadj been 
pointed out that tlie laryngoscope cannot often be succesa- 
fully used in young children, but the expect-oration muat be 
examined in the way already described, aiid fnlsi? membrane, 
if present, will ahvnya be detected. 



Further, tliert ia a. pure neurosis, a spasmodie 
of the aJductors of the vocal corda, giving rise to 
larynrjitmm gtridulu», which has beeii called "Bpurious 
Croup," " falae croup," aiiJ " iiervous croup," with whieh 
trua crovtp ia sonietimea confounded. This diseaae very 
frequeutly comea whilst the mothef ia auckling, or iland- 
ling the child. Carpo-pedal contractions alao oecur iii 
loarked cases of laryngismus, but above all there ia the abädlute 
intermiiigioti of aU dyapnoaa betwecn the paroxyama ; whilst 
in true croup, when fuUy established, slight dyspncea ia alwaye 
present betweeii the attacks of sufTocation. Many fatal cases 
of larjngiamus, iiowever, no doubt lose their qualitative affix 
and apprar iii the Mortality Retume as simple " croup." ' 

Päihology.- — ^The false memhrane doea not differ eaaentially 
from that descrihed in connection with the pharyngeal form 
üf the diaease, The mcmbranous exadation ia more üequenüy 
foniid on the epiglottis and the ary-epiglottic folds than on 
the lower portions of the larjnx, hut oceasionally it inveate 
the whole of tho lining membrane of the laryiix, extends 
thioughout the veutricles, and passes along the trachea to 
the smalleat ramificationa of the bronchl It rarely happens 
that the lymph is so ohundant aa to completely occlude the 
laryax, and in many fatal cases only a very thin, transpM^nt 
memhrane is found. The dyspnosa in croup ia priinarily due 
to the inflammator^' tumefaction and plastic extidation, 
which, however, soon gives riae to spasm of t!ie adductors. 
The muscles are infiltrated with aerum, but there is no 
paralysia of the abductors, nor atrophy of their structure. 
M, Callandreau-Dufresse ^ haa descrihed thcse dianges in 
detail, The lauscles especially affected are the thyro-arytenoid, 
which are found pale, friahle, and estremely cedematouK. 



' The above cotunderatioiiB tend to show tlint the anbatantive UHf 
of the Word " croup " is altogether objeotionuble. 

= "Th&se de Paria," 1873, No. 87 ; see also an inlereHtin^ oh«- 
tecentl; publiahed by Dr. Baginabj : " Central. Zeitung für Einder- 
heilkunde," Octuber !, 1878. 
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TJndei' the microscope the fibrila are Bcen ki Iw greatly 
swülleii, and iiifiltrated with fat eells, while their etrira have 
iliaoppearetl, and the nuclei of the sarcolemma have under- 
f^one considerable incrense in number, Similor changea ure 
fnund only exeeptionally in the extrinaic laryngeal inuscles. 
The lymph is found more dosely adhereiit in the supra- 
glüttic than in the sub-glottic regjon, and on removing 
it the mucoua membrane ia generally almost normal below 
the level of the vocal eords, biit above that line it ia 
often Bwollen and inflamed, and sometimes ulcerated, It has 
already been atated that the membrane which forme in the 
trachea oan be miich more easily detached than tliat which 
18 found in the ])harynx. There is nothing apecial as regards 
the fako membrane in the trachea, which is generally raore 
adherent in the nppor than in the lower portion of the tube. 

/"(■oy/KJKiK.— The prognoaia is moat unfavourahle. Probably 
not more than 10 per cent. of the patients recover nnder 
suitable treatment without tracheotomy. In this coontry 
tracheotomy is, comparatively, so little practised in croup — 
in Proportion to the number of easea — ^that neariy all the 
remainder prove fatal. If, however, the remaining 90 per cent. 
■were tracheotomized, 66 per cent might recover aecording to 
the moat i'avourable statiatics (aee page 94), or, according to 
an average, based on 4,663 operateil on in the Childien's 
Hospitals of Paris, 23-91 per cent Accepting the latter 
figurea, out of 100 caaea of undoubted croup we might expect 
that 68-49 would termimitc fataUy, and 31-51 recover— 10 
without tracheotomy and 21-51 (i.e., 23-91 jwr cent) after 
the Operation. If the trachea were not opened in the proper 
Proportion of caaea the fatality woidd, of courae, be propor- 
tionatflly greater; whilst if the Operation were performed 
ijatlier than ia commonly the caae, the mortality would probably 
1» eonaiderably leas, The fatal termination may be exi>ected 
in the first three or four days, certainly witliin the first week, 

Treüimenl : l'ird Sfage. — The child should 1ki placed in 
a warm, well-ventilated room, an ice-bag should 1» applied 
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to llie iipck, Bild ice constantly aiicküd. Spray iiihiilationso 
lactie acid (gr, xx, ad äj.) sliould be emjiloyed. Tlie iiilmla- 
tiona shoulil im given at least every hour, aud coiitinued 
for five miniitea at a time. In tke aecond gtuge, or as sooa 
aa it is bdieved tkat falsc membrane 1ms form«!, emetics 
muat Ix! Muployed. A nmnber of instances are i'eeorded 
in wliicii children have been saved from immmont asphyjcia 
by tho spoiitaneous expidsioa of false membrane, and this 
natural niode of eure has sometimes been bappily iniitated 
by the admiiiistration of emetics, Accortliiig to Valleix,' 
iß thirty-one cases so treateil, fifteen recoveri'd, whilat of 
tiventy-two in which this class of remedies was neglected, 
only one cui-e reaultol. Trousaeau concras witli the State- 
ment« of ValleLx. In many caaea, however, the rolief is 
merely tempoi'ary, tbe membranes ijuickly reforniing in the 
larynx, and the dangerous sj-mptoma returning witli inoreaeed 
Beverity, Moreover, the practice ia not altogether iinattended 
by danger, for the tracheal membrane may be f orced up by the 
act of vomitmg in such a way aa to entirely obatruct the 
passage of air. Thia risk must be incurred, though valu- 
ahle time shoidd never he wasted on the use of emetics, wheu 
tho only alternative is the Performance of tracheotomy. 
Tickling fclie fauces irill occasionally be suffieient to excite 
the desired action, but as a rule it ia necessary to resort to 
diugs, Cardiac depression is so common an accompiiii- 
ment of diphtheria that it is unwise to employ any 
emetic by which it ia likely to be increaaed. Tartar 
emetic must, therefore, be especially avoided. Strange aa it 
may seem, this driig has in times past been very iridely em- 
ployed in diphtheria. Troussean,* indeed, atrongly con- 
demned its use, teiming it the most dangerous of all emetics. 
But Bouchut," aa late as 1859, published three cases in wMch 
he attribut«d a ancccasful isaue to the energetic employment 

" Guide du Mfid. Prat." t. i. Art. " Diphtherite." 
~ ; Op, cit. to!, ii. p. 678, 

n Mfidioale," April 5, 18d0, 
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of tartar emetic, His example kIüuIcI not lie foUowed, 
eäpeciolly as we havc at oiir coiumand einetics wliicli are 
not less certain in their action tban antimony. Shonld 
the practitioner distniat tho efficacy of ipecacuanha, it 
ia quite open to liim to add from flfleen to twenty graiiis 
of sulphate of zinc. If tlio admmiatmtion of these agents 
is not quickly followed by voniithig and tho cxpulflion 
<if the raenihrane it ie iiseless to «spcat theni, and eyen 
where the treathing has once been temporarily relieved by 
their nae, it is very qneationalile wheÜier they should he 
again employed. In no case should the physicinn phice 
too mucli leliance lipon thciu. 

WLeu it ia judged thnt there ia false nioinhi'ane loose in 
the laryux, the removal of the mcnibrane by dii'ect niechanical 
means should be attempted. The Iwst inatrument naed for 
tliis jiurpose is a hiuslk attachcd to a piece of soft ainminium 

I. Instead of the common laryngeal brush I nse one 
made of sqniirera tail. The hairg covei' fhc sides of the 
/ai'pigedl portiou of the brush, and are directed upwards. 
Ab the laryngoscope cannot gencrally be iiaed, the brush, 
guided by the forefinger of the left band, should be carried 
ilo^vn into the interior of the larynx. The windpipe ain 
generally be fteed from exndation by to-and-fro movementH 
uombined with a certain amount of wjtation. I have several 

is employed tliia bniah with niarked advantage, Even 
if the practitionei' is eucceasftd, hoivever, in detaching por- 
tions of membrane, freali exndation often recura. 

I muBt here briefly refer to the subject of catheterism and 
" tubage " of the larynx. Catheteriani was firat reconmiendeil 
by Loiaean,^ as a means of removing falae membrane and 
introduciug remediea into the windpipe. I have only to say 
that tbe falae membrane call be much more easily rentoved 
with a proper croup-bnisli, and that aolutiona or powdera ean 

more readily applied with a common laryngeal brush or 
insufflator. " Tubage," introduced by Eouchut,- conaiata in 

"Bull. derAcad. de Med." 1857. - Ibid. Stpt. IB.iS. 
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the introduction of a. small tube, fi'om threB-quartora of an 
incli to an incli in length, and leaviug it in the larynx. It 
canses so much irritation that it eannot be retained, and its 
use hafi been qnite given up. 

II i's ((( fke eiase of tlie aeeond stage ofcroup, luhen htJiala- 
tione awl eineticn hwm failcd, that traclieoiomy is ccUhd for. 
Marked recession of the stemum and ehest walls is the 
indication for its Performance. The credit of having bean the 
firat to eatablish thia Operation on a secure basis as a justili- 
able part of the treatment of croup is due to Bretonnena,' 
who publißhed his first suceessful caae in July, 1825. Ten 
yeara later Trousscau' reported that ho had performed 
the Operation thirty-aix timea with niue recoveries. From 
tbis time the position of tbe Operation was secured, and it has 
aincc been performed many thousand tinies in France olone. 
Before his death, Trousaoau * publiahed a aeries of 46ö caaea in 
which the Operation had been performed in the Children'B 
Hospital in Paria, hetween the years 1849 and 1858. Of 
these, in apite of unfavourahle surroundings, 136, or more 
than I in 4, recovered. Later statistics have given still 
more favourable results. In 1863, Fischerand Bricheteau* 
coUected all the facta within their knowledge at the Hflpital 
des Enfants Malades, the Höpitol Sainte Et^6niQ, nnd in the 
city and the provinces, and the general resulta were as 
followa : — At the Höpital des Enfants Malades the Operation 
had been performed in 1,011 eases, and the proportion of 
recoveries was 1 in 4 ; at the Höpital Sainte Eug6nie thi> 
Proportion was 1 in 6 j while the facta collected fi'om othei* 
sonrces, though confessedly incomplete, showei) in Paris 1 
eure to 2-6 cases, and 1 to 3-6 in the provinces. Acconlins 



' Bretonneau: "Meraoira" (New Syd. Soc.), p. 59. 
' Troiisscau : Ibid. p. 243. 

' TrouBseau: "Rapport ü l'Acad. de MM."— " Bull, du l'Acail. 
de Med." vol. xiiv. p. 112. 

• "Nouveiiu Dictionnnire de Mcdecine et Chinirgie," ISfiO, vol. i. 
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to M. Sänne, however, who haa publiahed the most extensive 


statisticä from the Paris hospitals, during recent years the 


Proportion of recoveries after tracheotomy has been leas 


favouraWe, eapecially at the Höpital Sainte Eugenie,' aa will 


>)e Seen from the appended tables : — 


HÖPITAL SATNTB EÜG*OTB. 


Te>». 


Opentioni for Croup. 




GbargU Dc»a. 


Left 
aocnirf. 


T*,. 


"T^"* 




Coreü. 1 






18£4.. 




2 7 


9 { 1 in 4'äD 


lS5ä.. 









]3 1 „ 3-25 


1S56.. 




6 19 





24 


1 „ 4-80 


1857.. 




5 24 


1 




1 „ 6-0 


1M8.. 




23 1 96 




123 


1 „ fi-29 


1859.. 




17 


88 




109 


l „ 6-41 


186D.. 


'. 1 


31 


2 


40 


1 „ 6-71 


ISfil.. 




16 


4S 


3 


64 


1 „ 4-0 


1862.. 




23 


67 


7 


97 


1 >. 4-21 


1863.. 




35 


68 


3 


106 


1 „ 3-02 


1664.. 




26 


B5 1 4 


115 


1 „ 4-42 


1665.. 






87 6 


137 


1 „ 311 


1866.. 




36 


76 3 


115 


: „ 3-19 


1887.. 




29 


63 4 


»G 


1 „ 3-31 


1868.. 




31 


161 3 


133 


1 „ 4-85 


1869.. 




31 


70 3 


103 


1 „ 3-36 


1870.. 




42 


85 4 


131 


1 M 3-11 ' 


1871.. 






78 3 




1 „ 7-75 


1872.. 




39 


138 10 


187 


1 .. 4-79 


1873.. 




32 


170 U 


213 


1 „ 6-65 


1874.. 




23 


132 1 7 


162 


1 „ 7-04 


1875.. 




27 


175 1 9 


211 


1 „ 6-48 




609 


1713 96 


2312 1 1 in 4-64 1 


' The resnlta at thk hospitat for the Btat nine montha of 1676 were 


aüll moTB unfavonrable, the proportion of eure» being only 1 in 8-31. 


ThiB ateady inoraase in the mortaHty after Iracheotomy ia attributcdby 


M. Moizard (Thfse de Paris, 1876, No. 493), partly to the pcogreBsive 


exteusiOQ o! the Operation to more and more hopeleasoases, and partly to 


the more malignant charaoter of the dieoaso in Paris durinff recpnt 


year.-., 

J 
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"'S:- , 


^**"' "■ Dte- 




^ 




« 


I»»^' \«n^. 


ToW. 


i 


1881.... 


14 


17 





31 




.2-21 ■ 


1SS2 






18 


43 





Gl 




3 


3B 1 


185Z 






9 


52 





61 


1 


6 


77 1 


1654 






U 


39 





43 




3 


07 ' 


1BÖ6 






12 


31 









3 


83 


1856 






16 


33 


3 


52 




3 


25 


1857 






IB 


64 





70 




4 


37 J 


1868 






34 


73 


2 


108 




S 


20 i 


1859 






41 


115 




160 




3 


DO 1 


1860 






U 


101 




128 




S 


30 1 


1861 






29 1 72 




102 






40 1 








27 '■ 112 




145 




B 


37 1 


18S3 






46 i 86 




142 






08 } 


186i 






40 


105 




ISS 






82 


186S 
1868 






40 

27 


71 




ISO 
101 




a 


25 
74 


1867 






IS 


57 




7Ö 




6 


OS 


1868 






26 






62 




. 2 


38 


1869 






12 


54 




06 




. 5 


50 


1870 






21 


43 




64 






04 


1871 






16 


27 




43 




, 2 


67 


1872 






30 


71 




110 




, 3 


66 


1875 






36 


7B 




107 






11 


1874 






38 


81 




lOS 






69 


1876 






38 


130 


13 


181 




4-76 




614 


166! 


76 


2351 


1 in 3-82 


Ät the Hoapital foi Sick CMdren in the twelve yeara 1864 


to 1876, sixty cases of croup and diphtheiia were operateil 


on. Of these thirtccn, or 21-G per eent., wäre successful. 


According to Krönlein'ai recent atatistica at the Hoapital 


in Berlin the percontage of curea after the Operation -was 


30.^ Tlüs was the reatüt of 567 Operations performed 


hetween January 1, 1870, and July 30, 1876, in Professor 


Langenbeck's clinic. By selecting the best individual Beries 


of atatistica, for the moat part from private practice, Dr. Solls 




' See also Hüter r "Laryngotomie und Tracheotomie," Pitha- 


BUIroth'« Chirurgie, toI. iü. part i. Nro. S, p. 28, et »eq. 


^L ^ri 
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Collen^ lias braught togetlier 166 cases of tmclieotumy in 
Croup with HO iBcoveries ! 

Consiilering tlie enormoua mortality of laiTiigeal diphtlieria, 
eveii tlie moat unfavoiirable figures ptovo thnt in such caaes 
trocheotomy is not only juatifiable, but that it is a positive 
Juty. The chiei' questions to be coneidered in connection 
with th« Operation are whaf. are the indications, and what is 
the beat period for its perfonnance 1 

The 00868 most favourable for the Operation ai-e thoae in 
which the Symptoms of general infaction are slight or absent, 
and the atrength of the patient is uuimpaired. It is where 
the patient has still some vigour, where the pidae is strong 
and r^ulai, the powers of aaaimilation good, and the aaphyxia, 
though very marked, is not yet too advanced, that tracheotomy 
IjüCümes most imperative. In auch casea theie can be no 
doiibt that the Operation baa saved, and doubtless will still 
aave, many thousanda of lives. It is now generally adnutted 
that tracheotomy shoidd he performed without delay, aa aoon 
as it has beeome clear that it ia impoaaible to relieve the 
aaphyxia by other ineaiia. It ia clear that an early Insertion of 
the canula gives the patient a nmch better chance of recovery 
than when there is a long delay ; and it ia o\ring to the 
disregard of thia fact that tracheotamy in diphtheiia has in 
»ome quarters acquired such an evil repute. For the descrip- 
tion of the Operation, und the preeautiona which mnst be 
taken in performing it, I must refer the reader to the text- 
hookB on Sm'gery, but I would here call attention to the extreme 
importance of endeavouring, immediately after the Operation, 
to draw out any loose false membrane, either witli the croup- 
brush or an nspirator accurately applied to the raouth of the 
cauula. The after-treatment is very important, and the 
patient requires most aaaiduous attention for some daya. 
The temperature and due moiatiu« of the room must 
be carefully maintained, the tube muat be constanÜy 
■watched, and freed from seeretions or pieces of ejected 

' " Croup in its Eelation to Tracheotomy." Philiidelphia, 1874. 
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inembraue, aiid tLe «-üum! iiiuat receive daily attention. 
At the samc time the admmistration of fooU anil 
Btimulonta must be the subjoct of the grciitest care aiiil 
regularity, and antiseptic sprays should be adminiatere«! 
through the canula. The chicf dangera to be feared in 
the aftei'-ti'eatment of tracheotomy iire exteiision of the 
esudation iiito the Tirouclii, occlusion of the tube, and failute in 
the iuneivation of the luDgs. The effecte of extension of the 
membrane ruay in soiue caaes be averted by removing the tube, 
and extracting fragments of lymph froiii the trachea with 
forceps, or with the cMup-brush. Long stripa of exudation, 
and in rare casea almost entire cast-s of the windpipe have been 
renioved in this way. Occlusion of the tube is only to be 
prevented by placing the patient under the charge of a tmsl- 
worthy attendant, ivho ■will not fail in cases of emergency to 
remove the canula and free the passage. 

In the. thtrd dage tiaclieotomy remaina the only ]io|)e of 
saving the patient's life. If the Operation has unfortunately 
not been performed in the second «tage, the chance of succeaa 
is very muoli diminiahed. The Operation is not contra-indicated, 
however, even when the apnoea ia extreme, and the patient 
is apparently on the point of auffocation, provided oaly that 
the heart's power is still good. In aome caaea the patient haa 
been saved by it when literally at the last gasp. Such 
instancea, however, are quite exceptional. Sonie authorities 
have maintaine^l that even in quite hopeless casea, where 
the patient is dying frora dyapna», tracheotomy should 
be performed with the view of promoting the eiithanasia. 
It ia true that death from syncopc or gradual exhauation 
is much lesa painful than death from apncea, and it may 
be adviaable to aecure thia subatitution by a aurgical Opera- 
tion, But it is not in tliese caaes that tracheotomy finda 
ita really vahiablu application. Fnrther, wlien it ia found on 
auacultation, that air enters one limg and does nut penetrat« 
the other, it is dear that the false membrane has extended 
down one hronchua, and tracheotomy ia then much leaa likely 
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to be of any use. In the same way, if extensive pneumonia 
lias supervened the Operation is likely to be of little benefit, 
Where the patient is akeady dying of cardiac faüure or 
exhaustion, it is of course in vain to attempt to save life by 
the surgical Operation. 
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CHAPTEK X. 

NASAL DIPHTHERIA. 

In some epidemica of diiihtheria the diseaJ 
with nasal catarrh, and thia phenomenon waa 
the epidemica witnessfid by Eretonneau, thnt lie regarded it 
as the ordinaiy course of the dieease. Further experience, 
however, haa dcmonstrated that catarrh of the nose is far less 
TiBual than jt was at one time aupposed, and that true n&Bol 
diphtlieria is generaUy due to the exteneion of the plastic 
inflammation from the pharynx. The dieeaao coniiaonly firat 
ahöws ita presenco hy an unbealthy brown iehorous discha^e, 
which catiBes abraeion, and even iilceration, of the skin in the 
neighhourhood of the nostrila, Soon afterwarda the parta 
are covered with false membrane which can he seen extending 
through the nose. At other timea the false memhranes do 
not reach the extemal orifice, but, on using the speculuni, 
a few scattered deposits of lymph can be perceived on 
the mucoua membrane of the septum or the turbinated bones. 
The false membrane, however, is generally most abundant at 
the posterior nasal orifices. 

In thia form of iliphtheria it is especially necessary to 
endeavour to prevent the pvoducts of the disease from rcch- 
mulating and putrefying in the nasal cavities, for experience 
has shown that, under such circumatances, they are extremely 
liable to be abaorbed and to lead tu secondary septic poison- 
ing, It 18 all-importüiit, therefore, to keep the passages as 
clear as possible, by the nse of astringent or solvent Itqui^s. 
With thie objecb, woak Solutions of aluni, tannin, carbolic 
acid, permanganate of potasb, or lactic aciii, ahould be re- 
peatedly syringed over the affected parte. If epiataxis occnre, 
as it frequently does in nasal dipbtheria, an astringent snuff 
or lotion ia uaually sufficient to arrost it. Plugging the nares 
ahoitld, if possible, be avoided. 
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CHAPTEK XL 

SECONDARY DIPHTHERIA. 

When diphtheria attacks persons already suffering from 
some other disease the new complaint is called " secondary 
diphtheria." The etiological influence of small-pox, measles, 
and hooping-cough was first noticed by Home,^ and further 
observations have since been made by Peter, Sannö, Eauchfuss, 
West, and others. The f ollowing table, abridged from Samil,^ 
shows the diseases which f umish the greatest nnmber of cases, 
but, as Sann^ has pointed out, measles is a much more 
common disease than scarlatina, and in a given number of 
cases of each of these diseases, scarlet fever furnishes by far 
the larger number : — 

Disease. Cases. 

Measles 137 

Scarlatina 95 

Hooping-cough 20 

Typhoid fever 8 

SmaU-pox 2 

NetÜe-rash 2 

Bronchitis 4 

Pneumonia 4 

Pleurisy 4 

Tuberculosis 19 

Yarious cachexiee (scrof ula, chronic diarrhoea, 

&c.) 34 

229 

Secondary diphtheria* is a characteristic phenomenon of 
scarlatina maligna. In these cases the common inflammatory 

^ Op. cit. ^ Loc. cit. p. 363. 

' See Fuchs: "Historische Untersuchungen iiber Angina Ma- 
ligna und ihr Verhältniss zu Scharlach und Croup." Würzburg, 
1828. 
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pliaryngeal lasioii is more tarily in its appearancp, and tlio 

patiant often seems at firat to be euffering from a mild sttack 

of the malady. The diaease generally attacka the pharynx 

about thö ninth day, when the eruption haa disappearod and 

the feTeriali aymptoms have alated, and in a few honi'a 

awelling takea place in the glanda at the angle of the jaw. 

The tonails and fauces are eovered with diphtheric exuda- 

tion, a -fetid sanioua diacharge proceeds from the nares, and 

the breath becomes tainted with a fonl odour. The pharynx 

ie nearly alwaya the seat of the false membrane, anii when the 

plaatic exudation attacks the larynx, it is almoat iavariably 

by extension — not as a priraary phenonienon. Out of D03 

caaee pf scarlatina in the St. Petersburg ChiMren's Hospital,' 

there were nineteen caaes of pharyngeal diphtheria, and two 

in which the diaease attacked tle larjTigo-tracheal membrane. 

The extenaiun of the morbid piocesa to the larynx, liaa been 

notieed tn occur tooto frequently in aome epidemics than' in 

others. Gupp* described anouthreak inWürttmherginwhicli 

in the greater number of cases, croupy Symptoms appeared 

from the third to the fourth day of the illness ; and in aome 

ca^es death took place before the exanthem appeared. Äs in 

primary diphtlieria, on Separation of the lymph, ulc«ration 

■I of the mucouB membrane is often found. A charactflristic 

^H Rpecimen of nlceration (No. 36, Seriea W.) ia contained in 

^B the Maseum of St. Thomas's Hospital The laryns, which 

^H > was taken from an adult patient who died of scarlatina, haa 

^H a very thin layer of lymph covering the entire mucoua mem- 

^H brane, and the right arjtenoid cartilage is laid bare by a lai^a ■ 

^H ulcer. Gangrene not unfrequently attacks the pharynx, 

^H larynx, and reaophagua, the pulse becomes weak, the surfaco 

^H of the body is hlanched and cold, coUapse supervenes, and ' 

^H the patient dieS in a state of coma.' In aome casea larga 

H Lee 



' RauchfiiB» ; Op. cit. p. 154. 
> RiiUe: Op. cit. j). 2*3 

B Graves : ' ' Clraieal Lcotares o 
Lect. siii. Dublin, 1818. 
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vessels are opened by the ulcerative proceas, and death occurs 
from liEemorrhage. A sumewhat rare complication of the 
acarlatinal diphtheria requirea aome mention, i.e., " acarlatinal 
buboea." The glands of the neck hecome suildenly iuflamed 
about the tenth ot twelfth day, aad in üve or ais daya a large 
ahsceaa ia fonnod. 

In measlee Mae membranea may becoma developed 
after the auhsidence of the general pyrexta, and occa- 
aionally aven gangrene of aome portiona of the pharyngeal 
tissuea may occur.^ Out of 1,176 caaes occurring in the St. 
Petersburg Children's Hospital,^ there were eleven easea of 
pharyngeal diphtheria, nine caaes of pharyngo-laryngeal 
diphtheria, and thirteen in whieh the laryugo-trachea] mem- 
brane waa the aeat of plaatic inflamination. Laryngeal diph- 
theria, or Croup, is, however, niuch more common thaii 
pharyngeal diphtheria. "This variety of croup," obaerves 
Dr. Weat, " aeldom begina until the ei'uption of meaalea ie on 
the deeline, or the proceaa of desquamation ha> mm n ed. 
Its occurrenee ia most frcqnent fiom the third t th nth 
day from the appearanue of the eruption, b t t tt 
at a latet than at an earlier period."^ Th p 
more unfavourable than in acarlatinal diphth m 8' 
of the casea temiiunting fatally. 

Secoudarj diphtheria ia not uncommon in typhoid fever, but 
l'Kom the unconsciona condition of the patient it ia very often 
overlooked during life, and only diacovered at the post- 
mortem examination. Though it moat frequently com- 
mencea in tlie larynx, and is often conlined to that part, 
the diminiahed supply oE air causea Httle inconvenience, 
owing to the medulla having, to a great esteat, loat its 
aensibility to inipreasiona. The obstruction to reapitation is 
alao leaa marked, from the fact of the diseaae, in moat caaea, 
attacking adulta. Diphtheria rarely occurs before the end of 

' See BartliM and EiUiet: "Traitfe des Maladies des Enfants," 
Paria, 1BS3. 

' Rauohfuss ; Loo. oit. p. 163. 

3 ■' DiBeaaea of Infancy and Childhood." SiiÜi edition, p. 488. 
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the second week. The prognosis is most unfavourable, the 
unconscious condition of the patient preventing the use of 
antiseptic inhalations or local applications. 

In small'pox diphtheria is seldom met with in this 
country. Eühle,^ however, who witnessed a bad epidemic 
of small-pox in Greifswald, in 1856-57, and who made no 
less than fifty-four post-mortem examinations, observes : 
"Although I have seen here and there pustule-like eleva- 
tions, I nevertheless consider the essential peculiarity of 
the laryngeal affection to be a croupous or diphtheritic 
inflammation." This author adds that as " out of the fifty- 
four cases there was not a single instance in which the 
larynx and windpipe were in a normal state, he cannot 
but attribute a certain proportion of the mortality to the 
laryngeal affection.** Pathological examples of the diph- 
theritic complications of small-pox are to be found in the 
museums of St. Thomas's and St. Bartholomew*s Hospitals 
and in other collections. 

In the nineteen cases of tuherculosis collected by Sann6 
(see page 99) every patient attacked died. 

In the various acute and chronic affections in which 
diphtheria occurs the treatment, both local and general, musfc 
be the same as in the primary disease. 

» ^'Die Kehlkopfkrankheiten." Berlin, 1861, p. 247. 
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